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DurING THE PAST 15 YEARs at the University 
of Minnesota Hospitals we have attempted 
to screen large segments of the population 
for the early diagnosis of gastric cancer. 
These studies have been based on the prem- 
ise that a significant reduction in deaths 
from gastric cancer could be effected if the 
majority of patients were operated upon 
while the lesion was still localized and had 
not spread to regional lymph nodes. Clinical 
studies during the past decade indicate the 
likelihood that this thesis is correct. How- 
ever, in spite of an intensive study encom- 
passing thousands of examinees, the net 
accomplishment in prolonged survival from 
gastric cancer does not appear rewarding. 
We shall summarize this experience and 
hope to raise questions that may guide us 
into more fruitful endeavors during the next 
few years. 


GASTRIC ANACIDITY AND MUCOSAL ATROPHY 
AS PRECURSORS OF GASTRIC CANCER 


The relationship between gastric cancer 
and achlorhydria has been known since 
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1879 when van den Velden reported the 
absence of free hydrochloric acid in stom- 
achs from gastric cancer patients. Hebbel 
and Gaviser in 1948 reported studies from 
the University of Minnesota Hospitals show- 
ing an incidence of 65 per cent for achlor- 
hydria and of 20 per cent for severe hypo- 
chlorhydria in a large group of patients 
with gastric cancer. Our experience has 
shown that 75 per cent of gastric cancer 
patients have achlorhydria and an addi- 
tional 15 per cent, hypochlorhydria with 
free hydrochloric acid of less than 30 de- 
grees. These observations have been con- 
trolled by noting the incidence of achlor- 
hydria and hypochlorhydria in patients 
more than 50 years of age who have had 
benign or malignant extragastric tumors. 
In these groups, 25 per cent have had 
achlorhydria or severe hypochlorhydria. 

In most patients with achlorhydria after 
stimulation with triple histamine, there is 
diffuse atrophy of the gastric mucosa. Heb- 
bel has demonstrated that 72 per cent of 
such patients have severe or moderate 
mucosal atrophy. These histomorphologic 
changes are compatible with anacidity on 
the basis of a severe decrease or absence of 
parietal cells. In our experience, however, 
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4.5 per cent of patients with achlorhydria 
after stimulation with triple histamine have 
histologically normal gastric mucosa. 
Hebbel’s experience indicates that in 
stomachs which secrete more than a few 
degrees of hydrochloric acid there is never 
a severe degree of mucosal atrophy. Such 
changes are ordinarily of minor degree. 
After a review of a large number of surgical 
specimens from our clinics, it seems clear 
that a functional type of achlorhydria, in 
the presence of histamine stimulation, does 
exist in a small percentage in the presence of 
carcinoma. Whether there is any difference 
in susceptibility to cancer between patients 
with achlorhydria and histologically normal 
mucosa and those with diffuse mucosal 
atrophy cannot be categorically stated. 
However, experience with patients with 
pernicious anemia and others with gastric 
polyps would lead us to postulate the greater 
susceptibility to cancer of those with diffuse 
and severe mucosal atrophy. It has been 
well known for several years that the ap- 
pearance of gastric cancer in pernicious 
anemia patients, who always have severe 
gastric atrophy, is 21.3 times more frequent 
than in a similar group of normal persons. 
Atrophy of gastric mucosa is relatively 
common in older people. Hebbel found that 
72 per cent of individuals of all ages had 
some degree of atrophic gastritis. In a group 
of persons more than 50 years old without 
cancer, he found atrophy comparable to 
that seen in patients with cancer of the 
stomach, in the antrum in 13 per cent and 
in the body in 20 per cent. General patterns 
of distribution of atrophic gastritic changes 
have been found to be the same in patients 
with or without cancer. It appears well 
established that gastric mucosal atrophy of 
a mild or patchy degree can be found in 
healthy individuals, in occasional patients 
with duodenal ulcer, and in patients with 
extragastric cancers. Severe gastric mucosal 
atrophy is more frequently found in persons 
with gastric cancer than in any other group 
except those with pernicious anemia. On 
the other hand, gastric carcinoma can exist 
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in a stomach which is normal histologically 
and physiologically. We have never been 
aware of qualitative differences between 
carcinomas found under these two circum- 
stances. However, in 1952 Berkson, Walters, 
Gray, and Priestley reporting from the 
Mayo Clinic emphasized the strong correla- 
tion between gastric anacidity and gastric 
cancer. Their clinical experience indicated 
a decrease in survival rate as hydrochloric 
acid concentration in the stomach de- 
creased. 


GASTRIC ANACIDITY USED IN POPULATION 
SCREENING 


The gastric cancer precursory study was 
initiated 15 years ago to investigate the 
possibility of utilizing the strong correlation 
of gastric cancer and reduced secretory func- 
tion of the gastric mucosa as a possible 
clinical precursor mechanism. After 944 
years, more than 12,000 men and women 
had been tested for achlorhydria-hypochlor- 
hydria in the screening procedure. Out- 
patient registrants of the University Hospi- 
tal Clinics who were more than 50 years 
old were tested by nasal intubation for 
gastric hydrochloric acid secretion. Three 
injections of histamine diphosphate were 
used to stimulate the gastric mucosa in all 
of the early studies. 

Examinees with complete absence of free 
hydrochloric acid after triple histamine 
stimulation were designated “‘achlorhydric” 
and patients with less than 30 degrees of free 
acid were considered “hypochlorhydric.” 
The following groups of patients were 
selected from those screened for further 
study and follow-up: (1) patients with 
pernicious anemia, (2) individuals with 
achlorhydria and hypochlorhydria, and (3) 
persons with a family history strongly posi- 
tive for gastric cancer. The examinees in 
these experimental groups were then studied 
yearly by standard gastrointestinal roent- 
genograms. Seventy-seven patients were 
included in the pernicious anemia group 
and were observed annually in this manner. 
The diagnosis in each case was established 
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and verified by bone marrow studies. One 
hundred and nineteen patients with a 
strong family history of gastric cancer were 
followed up yearly, but since gastric cancer 
did not develop in any of these during a 
74 year period they were subsequently 
dropped from the precursor study. 

In order that comparative studies could 
be accomplished, it was necessary to estab- 
lish the expected incidence of gastric cancer 
in persons more than 50 years of age in our 
population. By using current statistics, an 
expected incidence rate of gastric cancer per 
year per 100,000 population more than 50 
years old was established. The steplike 
derivation of this value, which is 81.2 gastric 
cancers per year per 100,000 population 


older than 50 years is as follows: number of 


gastric cancers per 100,000 population per 
year, 22.3; per cent of gastric cancers oc- 
curring in persons more than 50 years old, 
81.6; per cent of total population older than 
50 years, 22.4; expected incidence per year 
per 100,000 population more than age 50, 
81.2 gastric cancers. 

If the number of gastric cancers found in 
the precursor study during the 9144 year 
period is used and this figure is converted to 
an expected incidence for this group per 
100,000 population over the age of 50 years 
per year, the following results are obtained: 
(1) The incidence of gastric cancer in the 
precursor group—converted to the pattern 
described for comparison—is 1,080 gastric 
cancers per 100,000 population over 50 
years old. (2) The average number of pa- 
tient years that the examinees were followed 
up in the precursor group was 3.49 patient 
years. (3) The incidence of gastric cancer 
in the precursor group when corrected for 
time is 309.4 gastric cancers per year per 
100,000 population over 50 years old. (4) 
Comparison of these two figures indicates 
that there is an incidence increase of 3.3 
times in the precursor group when com- 
pared with the population at large. 

In the group of examinees who had 
hypochlorhydria a 2.6 times increase in the 
incidence of gastric cancer was noted. The 
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group of patients with pernicious anemia 
demonstrated a surprising 21.3 times in- 
crease in incidence over the “normal” popu- 
lation. The increase in incidence of gastric 
cancer for the total number of persons in- 
volved in this study in the various precursor 
groups was 3.8 times the national incidence. 

A reasonably constant rate of detection 
of gastric cancers occurred each year in this 
study. Of the 19 persons in whom gastric 
cancer developed, 12 had 3 or more roent- 
genograms of the gastrointestinal tract 
before the cancer was diagnosed. This ob- 
servation indicates the value of prolonged 
follow-up and re-examination in the pre- 
cursor cases. Nine of the original patients, 
47 per cent, had positive lymph nodes at 
the time of operation, and 9 were free of 
metastatic spread of the disease as contrasted 
with approximately 20 per cent who have 
negative nodes in routine case surveys of 
symptomatic patients. 


THE CANCER DETECTION CENTER—PRACTICAL 
APPLICATION OF THE ACHLORHYDRIA-HYPO- 
CHLORHYDRIA PRECURSOR SCREENING TECH- 
NIQUE 


When the Cancer Detection Center was 
established at the University of Minnesota 
Hospitals on 1 March 1948, examinees were 
screened for gastric cancer by an annual 
gastrointestinal roentgenogram if they had 
achlorhydria or hypochlorhydria—less than 
20 degrees of free acid in the stomach— 
pernicious anemia, occult blood in the stool, 
or a strong family history of gastric cancer. 
All examinees during the 11 years’ opera- 
tion of the Center have had a gastric analy- 
sis as an integral part of the examination. 
Utilizing this approach and basing our pro- 
cedure on the previous knowledge that only 
25 per cent of a large group of essentially 
well people would have achlorhydria or 
hypochlorhydria, we were able to reduce to 
one-fourth the total number of 9,035 ex- 
aminees requiring further techniques to de- 
tect the possibility of an early gastric can- 
cer. It is important to emphasize that in the 
Detection Center study, as in the precursor 
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study, 25 per cent of the examinees were 
found to have achlorhydria or hypochlor- 
hydria. Of the 75 per cent of the Detection 
Center patients who had normal gastric 
secretion there has been no indication of a 
gastric cancer developing during annual 
follow-up. The completeness of the annual 
contact with all examinees at the Cancer 
Detection Center would appear to make this 
fact valid, since each patient is contacted 
annually whether or not he returns for 
specific examination. 

In January 1960, Shahon and Wangen- 
steen (10) reported 21 gastric cancers found 
in a total of 9,035 patients, or 21 gastric 
cancers found in 2,260 patients who were 
in the Cancer Detection Center “precursor” 
group. This figure represents an incidence 
of 934 cancers per 100,000 persons with 
achlorhydria for the entire study period. 
Since the average number of years of patient 
participation was 3.6, we arrive at an inci- 
dence of 259 cancers per year per 100,000 
persons over 50 years old with achlorhydria 
or hypochlorhydria. This is 3.2 times greater 
than the expected national incidence of 
gastric cancer. 

Despite the initial screening and concen- 
tration of effort with standard gastrointesti- 
nal roentgenograms for evaluation of the 
“suspicious” patients, Shahon and Wangen- 
steen reporting the 11 year results were able 
to demonstrate only a 33.3 per cent 5 year 
survival in 11 “asymptomatic” patients 
with gastric cancer. This figure is less than 
the 5 year survival rate for gastric cancer 
patients with negative lymph nodes op- 
erated upon in the surgical clinics of the 
University of Minnesota. In the report by 
Shahon, Lunseth, and Wangensteen (9) in 
1959, “‘symptomatic” patients with negative 
lymph nodes had a 45.6 per cent 5 year sur- 
vival after curative resection. If the gastric 
cancer involves mucosa and submucosa 
only, experience at the University of Minne- 
sota Hospitals indicates that a 66.7 per cent 
5 year survival can be expected after a cura- 
tive resection. It should be emphasized that 
only 30 per cent of Detection Center gastric 


cancer patients who were asymptomatic had 
positive lymph nodes, whereas 90 per cent 
of the examinees who were symptomatic 
had positive lymph nodes. Only 10 per cent 
of the Detection Center’s asymptomatic 
gastric cancer patients had local extension 
beyond the stomach, but 90 per cent of the 
symptomatic Cancer Detection patients had 
local extension of the lesion. 

Our recent follow-up data must temper 
our enthusiasm as expressed in an article 
published in 1956 (6) when we were able to 
state that, “70 per cent of the gastric cancer 
patients, free of symptoms when their lesion 
was found and treated, are alive and well 
with a mean survival time of 36.3 months.” 
As these patients have been followed up for 
longer periods, some have died of cancer 
and the 5 year figures indicated previously 
are far less impressive. Apparently, the use 
of anacidity and near-anacidity for screen- 
ing our population to isolate the group 
requiring further study has failed to improve 
the net 5 year survival appreciably when 
standard gastrointestinal roentgenograms 
are used as the definitive method of screen- 
ing the ‘‘symptomless” examinee. 

Roentgenographic examination of the 
stomach in symptomatic patients is accurate 
and satisfactory. In studying 110 patients 
from the Cancer Detection series who had 
a positive gastric roentgenogram, the roent- 
genologists were correct in 76 per cent of 
their diagnoses. They were correct 100 per 
cent of the time when they diagnosed a 
lesion as a “‘probable” carcinoma. In those 
instances in which a frank diagnosis of be- 
nign gastric ulcer was made no cancers were 
subsequently found. In the 41 patients who 
had a diagnosis of gastric polyps made by 
roentgenographic examination and con- 
firmed by gastroscopic examination or sur- 
gery, 4 carcinomas were found, for a total 
of 10 per cent. This figure compares closely 
with the 11 per cent incidence of malig- 
nancy in gastric polyps previously published 
by Hay (3, 4) from the University of Minne- 
sota Hospitals. 

A review of the patients in the Cancer 
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Detection Center who had a suspicious gas- 
tric lesion would indicate that detection of 
such lesions by standard gastrointestinal 
roentgenograms is unsatisfactory. Tumors 
diagnosed by roentgenography are so far 
advanced that the expected cure rate is 
considerably reduced. We believe it is im- 
portant now vigorously to seek a method of 
screening patients that is simple in its per- 
formance and reliable enough in its results 
to apply to the population as a whole. With 
this challenge in mind, we have recently 
been applying the fluorescence cytologic 
vital staining technique to gastric washings 
in a form modified from that originally re- 
ported by von Bertalanffy and associates 


(11). 


PAPANICOLAOU TECHNIQUE AND MASS SCREEN- 
ING FOR GASTRIC CANCER 


During the past 15 years, several new 
techniques have been popularized to detect 
cancer cells exfoliated from the mucosa of 
the stomach at a stage of the carcinoma in 
which standard roentgenographic methods 
would be unsuccessful. Papanicolaou and 
Cooper reported studies on 137 patients in 
1947. They were able to recover neoplastic 
exfoliated cells in the gastric aspirate in only 
37 per cent of their patients when the 
presence of a gastric cancer was positively 
confirmed. Other investigators have subse- 
quently published rates of recovery of neo- 
plastic cells varying from 33 to 62.5 per cent. 
Recent experience indicates that the gastric 
balloon and the gastric brush techniques 
have failed to increase significantly the num- 
ber of positive results. 

Further, although the Papanicolaou tech- 
nique for examination of exfoliated cells is 
highly successful in cancer of the cervix, 
thus making the difficulties of the examina- 
tion of lesser importance, the time con- 
sumed and the quality of training necessary 
for the personnel involved in applying this 
technique to the stomach make this ap- 
proach prohibitive for large scale screening 
of massive segments of our population. We 
believe that the Papanicolaou technique, 
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while useful in the differential diagnosis of 
suspicious gastric lesions in the symptomatic 
patient, is not the answer for mass screening 
to detect the very earliest carcinoma in 
situ type of gastric cancer. 


FLUORESCENCE CYTOLOGIC METHOD OF 
SCREENING FOR GASTRIC CANCER 


Since 1956 a rapid and simplified tech- 
nique has been available for cytologic diag- 
nosis of malignant cells. As originally de- 
scribed by von Bertalanffy and his colleagues 
(11, 12), acridine orange dye is used to 
stain the desoxyribonucleic acid protein 
fraction of the nuclear chromatin and the 
ribonucleic acid protein fraction of the cyto- 
plasm and the nucleolus of the cell. The fixa- 
tion of increased amounts of acridine dye 
in the cytoplasm of malignant cells as com- 
pared with normal cells produces a brick 
red fluorescence which can readily be 
demonstrated. 

Scheiner has adapted this technique to gas- 
tric washings at the University of Minnesota 
Hospitals. Utilizing a No. 18 French naso- 
gastric catheter, the stomach is lavaged with 
500 cubic centimeters of 0.1 molar acetate 
buffered to pH 5.6 in 100 cubic centimeter 
quantities—7 milligrams of alpha-chymo- 
trypsin are dissolved in the acetate buffer 
prior to lavage. Chymotrypsin aids in the 
removal of the thick mucopolysaccharide 
layer coating the gastric mucosa which pre- 
vents large amounts of exfoliation. The 
aspirated material is spun down in a port- 
able centrifuge, and the sediment is smeared 
on slides and fixed in equal parts of 95 per 
cent alcohol and ether. The staining tech- 
nique is as follows: (1) 80, 70, 50 per cent 
alcohol—10 dips each; (2) 1 per cent acetic 
acid, distilled water—10 dips each; (3) 
0.01 per cent acridine orange solution in 
pxu® phosphate buffer—3 minutes; (4) 3 
changes of phosphate buffer—15 seconds 
each; (5) 2 changes of 01. molar calcium 
chloride—20 seconds each; (6) 3 changes of 
phosphate buffer—10 dips each. 

Approximately 6 slides have been pre- 
pared for each patient. The slides are exam- 
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ined with a standard binocular microscope 
under low power using a Zeiss-Winkel lamp 
containing an HBO-200 mercury arc bulb 
as the light source. Two BG-12 primary fil- 
ters transmitting near-ultraviolet and blue- 
violet light are interposed between the light 
source and the microscope. Viewed against 
a dark field background, malignant cells 
glow with a unique and clear-cut brick red 
color. The positive slides are photographed 
with daylight Anscochrome film (ASA 32) 
for a permanent record. The total time for 
the staining procedure is approximately 6 
minutes, and the screening by a laboratory 
technician takes approximately 30 seconds 
to 1 minute for each slide. By using large 
slide carriers as many as 50 slides have been 
processed simultaneously. It is immediately 
apparent that the mechanics of this tech- 
nique are so simple and the training re- 
quired by the personnel is so limited that a 
great potential for widespread use is present. 

Uniformly satisfactory slide preparations 
have been made with adequate numbers of 
cells for purposes of screening in all but 2 
of 255 patients examined in the Cancer 
Detection Center. It appears that large 
tumors producing a significant element of 
gastric outlet obstruction complicate the 
recovery of satisfactory numbers of cells. 
In such a patient, lavage with an Ewald 
tube has produced larger numbers of cells, 
and satisfactory preparations result. How- 
ever, in this type of patient such a pro- 
cedure would not have its most useful appli- 
cation. It should be mentioned that after 
preparation of these slides, they can be 
quickly destained in 50 per cent alcohol 
and restained according to the Papanicolaou 
technique for a more detailed study of 
nuclear patterns. 

Two of the 255 patients so far studied 
in the Detection Center showed an ab- 
normal orange-red fluorescence on repeated 
examinations. These patients have been 
further studied by Papanicolaou techniques 
and gastrointestinal roentgenograms, and 
these tests have been negative. The fluores- 
cence findings have been persistent, how- 
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ever, and one is left with the dilemma of 
what is to be done with these patients. 

In a series of 40 inpatients studied in the 
University of Minnesota Hospitals, there 
have been 7 positive washings confirmed at 
subsequent operations. Again, in this group, 
in 2 patients with large, fungating antral 
lesions producing a high grade obstruction 
of the pylorus, the result of this test has 
been negative. Since this type of lesion is 
readily diagnosed by standard gastrointes- 
tinal roentgenograms, the appearance of 
these 2 false negative results is of no great 
concern as this method is used for early diag- 
nosis in the totally asymptomatic patient. 
The remaining 31 patients so far did not 
have a gastric cancer upon follow-up 
studies. All of these patients did have gas- 
tric symptoms or a suspicious gastric lesion 
indicating the need for examination. We 
believe the initial experience with this tech- 
nique indicates a degree of success favoring 
further expansion of the approach on a 
large scale basis. 


OTHER TECHNIQUES FOR THE EARLY DIAGNO- 
SIS OF GASTRIC CANCERS 


In October 1960, Ackerman, Shahon, 
McFee, and Wangensteen reported a new 
technique for the differential recognition 
of gastric lesions by in vivo radioautogra- 
phy. Their early results have been encour- 
aging with respect to the differentiation of 
benign from malignant intragastric tumors. 
However, false positive results in some pa- 
tients with benign gastric ulcers still pose a 
problem with this technique. The necessity 
for placement of an intragastric balloon for 
a period of 4 hours during which time a 
radiation-sensitive emulsion is exposed to 
the aggregation of radiophosphorus in the 
neoplastic tissue tends to reduce the value 
of this approach for widespread application 
in terms of mass screening. The usefulness 
of this method in aiding the surgeon and 
physician in the preoperative evaluation of 
a suspicious gastric lesion is apparent and is 
being critically evaluated at the present 
time. 
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In various types of patients, we have 
studied by a suction biopsy technique the 
lactic dehydrogenase activity in the cells of 
the mucosa. This approach is dependent 
upon the fact recently demonstrated by 
Niemi and associates that cytochemically the 
human parietal cells have a high diphospho- 
pyridine nucleotide diaphorase as well as 
succinic and lactic dehydrogenase activity. 
Mucus-forming surface cells show no activity 
of these enzyme types at all. The findings 
suggest that the activity of these enzymes 
might parallel the degree of functional pres- 
ervation of parietal cells in the stomach. 

Seventeen patients in the achlorhydria 
gastric cancer precursor group have been 
studied by gastric suction biopsy. His- 
tologic study of the biopsy specimens taken 
prior to the institution of the chemical tests 
indicates that the biopsy site is the fundus or 
body of the stomach. The lactic dehydro- 
genase activity has been determined by a 
modification of a method by Meister. Con- 
trol levels of lactic dehydrogenase activity 
have been determined in 10 operative speci- 
mens from patients with normal or increased 
acid secretion. Tissues have been taken for 
biopsy from both the lesser and greater cur- 
vature portions of the resected specimens 
and tested in a manner identical to that 
used in the in vivo gastric biopsies. 

The levels of lactic dehydrogenase in in 
vivo specimens taken from patients with 
achlorhydria are significantly lower than 
in specimens from the control series. The 
significance of this lowering of lactic dehy- 
drogenase activity in the gastric mucosa 
of the living achlorhydric patient cannot yet 
be fully evaluated. The reduced activity 
may reflect simply a reduction in parietal 
cell function. It should be mentioned, how- 
ever, that, in the presence of gastric carci- 
nomas, mucosal atrophy is pronounced, and 
these changes seem to be reflected by even 
lower enzyme levels. 

Closer observation of patients with achlor- 
hydria and severe atrophic changes with 
lowered enzyme levels might reveal a great- 
er predilection for the development of gas- 


tric carcinoma. Such attempts at the further 
subdivision of the achlorhydric group might 
be helpful and possibly could result in an 
even smaller group of persons who would 
need further study. A further reduction in 
the size of the precursor group would sig- 
nificantly reduce the economic burden of 
long term mass screening for the detection 
of gastric cancer. 


SUMMARY AND CONCLUSIONS 


1. Achlorhydria or total anacidity is 
present in 100 per cent of patients with 
pernicious anemia. The incidence of gastric 
cancer in this group is 21.3 times greater 
than in the normal population when cor- 
rected for comparable ages. 

2. Patients with pernicious anemia always 
have a severe degree of atrophic gastritis 
or gastric mucosal atrophy. Patients with 
severe hypochlorhydria or achlorhydria, but 
without pernicious anemia, commonly have 
severe degrees of atrophic gastritis, but there 
is more variation in this group. 

3. The relationship of decreased secretory 
activity of the stomach to the presence of 
atrophy of the gastric mucosa and the sub- 
sequent development of cancer is strong. 

4. Gastric polyps appear to be precursors 
of gastric cancer in at least 10 to 12 per cent 
of patients with polyps. True gastric ade- 
nomas exist almost always in the presence 
of total anacidity and a significant degree 
of gastric mucosal atrophy. 

5. The incidence of gastric cancer in 2 
large survey studies, the precursor group 
of patients and the Cancer Detection Center 
patients at the University of Minnesota, is 
3.2 times greater in the 25 per cent of those 
who have achlorhydria or hypochlorhydria 
than in a comparable group of normal per- 
sons in the population. 

6. In reviewing the major precursor con- 
ditions of the stomach with respect to gastric 
cancer, namely, atrophic gastritis, gastric 
polyposis, pernicious anemia, achlorhydria, 
or hypochlorhydria, it appears from the 15 
years of study at the University of Minne- 
sota Hospitals that the achlorhydria, hypo- 
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chlorhydria, and pernicious anemia factors 
are the most useful in terms of selecting that 
portion of the population needing further 
observation and study for the possible pres- 
ence of an early gastric cancer. 

7. As the malignancy and lethality of 
gastric cancers are greater in patients who 
have total achlorhydria or pernicious ane- 
mia than in patients who have normal de- 
grees of hydrochloric acid and minimal 
atrophic gastritis, it would appear that a 
further effort should be made to screen all 
persons who are more than 50 years of age 
if an adequate and simplified technique is 
to be devised. 

8. The special staining technique utilizing 
fluorescence cytologic screening popularized 
by von Bertalanffy has a real potential for 
future study on an expanded basis in this 
approach. 

9. Although the benefit of the Papanico- 
laou method is recognized in the differential 
diagnosis of suspicious gastric lesions, large 
scale mass population screening with this 
technique does not seem feasible. 

10. The study of the gastric mucosa in 
terms of its lactic dehydrogenase activity 
appears to have some value in possibly lim- 
iting the group of persons with achlorhydria 
or hypochlorhydria who might require 
further studies. 

11. We would encourage an expanded 
effort on the part of biochemists and cytol- 
ogists to develop newer techniques for vital 


staining that would be simpler and readily 
applicable to large masses of our population. 
Control studies must then be initiated with 
methods already at hand in order to assess 
and develop the data from which solid and 
reasonable conclusions can be drawn. 
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SIGNIFICANCE OF DURATION OF SYMPTOMS AND 


SIZE OF LESION IN ‘THE PROGNOSIS OF 


GASTRIC CARCINOMA 


For MANY YEARS, members of the medical 
profession have said and taught that one of 
the most important factors in improving 
prognosis for a patient who has a malignant 
lesion is that of early diagnosis. We believe 
that most physicians and surgeons still think 
of this as a true statement despite thoughts 
related to ‘“‘predeterminism,”’ “‘host resist- 
ance,” and individual examples that might 
indicate otherwise. An enigma related to the 
belief that early diagnosis is important in 
determining the ultimate result that may be 
obtained after treatment of a patient with 
carcinoma has been manifest in certain ob- 
servations made of patients who have can- 
cer of the stomach. Studies concerned with 
this enigma include those of Blalock and 
Ochsner, Brown and associates, MacDonald 
and Kotin, McNeer and co-workers, and 
Maimon and associates. In these studies, 
when an effort was made to relate the dura- 
tion of symptoms to the 5 year survival rate, 
the data have generally failed to support the 
idea that shorter delay increased the sur- 
vival rate and even indicated that patients 
whose symptoms had existed for a relatively 
long time prior to operation had a higher 
survival rate than did those who had had 
symptoms for a shorter time prior to oper- 
ation. These were always jarring findings 
as they did not fit into the concept of the 
importance of early diagnosis. Because of 
this fact, the problem was studied again. 


From the Sections of Surgery and Biometry and Medical 


Statistics, Mayo Clinic and saad Foundation, Rochester. 

he apparent paradoxic statistical finding in patients treated 
for cancer that those with long recorded duration of symptoms 
have better survival rates than those with short duration has 
been observed at sites other than the stomach by many investi- 
gators. A brief discussion along with an explanatory notation 
was given by Cabot and Berkson in 1939. 


KENT W. BARBER, JR., M.D., ROBERT P. GAGE, M.LS., and 
JAMES T. PRIESTLEY, M.D., F.A.C.S., Rochester, Minnesota 


In the present study, the records of all 
patients with a diagnosis of carcinoma of 
the stomach seen initially at the Mayo Clin- 
ic during the years 1950 through 1953 were 
reviewed. There were 1,121 patients in all, 
of which 928 were operated on and 193 
were considered to have an inoperable le- 
sion and were not subjected to operation. In 
this series of 1,121 patients, there were 796 
males (71 per cent) and 325 females (29 per 
cent) for a ratio of 2.4 to 1. For the surgical 
series of 928 patients, the ratio of males to 
females was 2.5 to 1. When this ratio is com- 
pared with that reported by Berkson and 
associates of 3.4 to 1 for a series of 9,620 pa- 
tients treated surgically from 1907 through 
1949, it is apparent that during the 4 year 
period 1950 through 1953 there has been a 
relative increase in the number of females 
with a diagnosis of carcinoma of the stom- 
ach. The average age of all 1,121 patients 
was 62.4 years. The average age of the 928 
surgically treated patients was 61.7 years, 
which is about 3 years older than that re- 
ported by Gage and co-workers for the 10 
year period 1940 through 1949. In the pres- 
ent series, the average age of patients on 
whom gastric resection was performed was 
62.2 years for males and 59.6 for females. 


RESULTS OF STUDY 


Surgical and resectability rates according to du- 
ration of symptoms. One hundred and ninety- 
three or 17.2 per cent of the 1,121 patients 
were considered to have an inoperable le- 
sion and were not subjected to operation. 
Of the 928 patients (82.8 per cent) who 
were operated on, gastric resection was per- 
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TABLE I.—SURGICAL AND RESECTABILITY RATES RELATED TO DURATION OF SYMPTOMS IN 
CARCINOMA OF THE STOMACH 


Duration of symptoms, months. 


—Total patients_ 


3-5, 6-11 or more__ 


Per cent 


Total series 

Clinical diagnosis only... . 

Surgical series 
Resection 
Gastroenterostomy 
Exploration 


formed in 572, which is 51 per cent of the 
total group of 1,121 or 61.6 per cent of those 
who were operated on. In the majority, 
though not in all, of the 572 patients in 
whom gastric resection was performed, this 
procedure was carried out with the hope of 
cure (Table I). 

We found, as in previous studies, that 
there was no significant difference in the 
distribution of duration of symptoms in any 
of the 3 groups, namely those on whom op- 
eration was not performed because the pa- 
tient was considered to have an inoperable 
lesion, those in whom gastric resection was 
performed, and those in whom some palli- 
ative operation was performed. 

Thus, it is seen that the percentage of pa- 
tients considered clinically to have an in- 
operable lesion is virtually the same whether 
symptoms had been present 2 months or less 
prior to operation, 3 to 5 months, 6 to 11 
months, or 1 year or longer. The same is 
true of those patients who had gastric resec- 
tion or some definitely palliative procedure. 
Obviously, such findings do not indicate 
that early examination or operation per- 
formed after a short duration of symptoms 
results in any more favorable outlook for the 


TABLE II.—5 YEAR SURVIVAL RATES AFTER GAS- 
TRIC RESECTION RELATED TO DURATION OF 
SYMPTOMS 

Lived 5 or more 
Duration of years after 
symptoms, —__—Patients. 
months Total Traced No. Per cent* 
108 108 29 26.9 
122 37 30.3 
141 42 29.8 
526 151 28.7 


“Based on traced patients. Inquiry as of 1 January 1959. Hospital 
deaths are excluded in the calculation of survival rates. 


Per cent No. Per cent 


100 100 100 
19.2 17.4 16.2 
80.8 82.6 83.8 
55.0 60.5 66.7 

6.7 5.0 48 
38.3 34.5 28.5 


patient than when examination or opera- 
tion is performed after a long duration of 
symptoms. 

Duration of symptoms in relation to 5 year sur- 
vival rates. When patients who had under- 
gone gastric resection for carcinoma of the 
stomach are divided into 4 groups according 
to duration of symptoms prior to operation, 
it again appears that those who had a short 
duration of symptoms prior to operation had 
no better 5 year survival rate than did those 
who had a long duration of symptoms prior 
to operation (Table II). Thus, 26.9 per cent 
of 108 patients who had symptoms for 2 
months or less prior to removal of a gastric 
cancer survived 5 years or more after oper- 
ation, and 27.7 per cent of 155 patients who 
had symptoms 1 year or more prior to gas- 
tric resection survived a similar period of 
time. Obviously, such observations do not 
support the long-standing beliefs regarding 
the importance of early diagnosis in the 
management of the patient who has a ma- 
lignant lesion. 

Duration of symptoms related to size of lesions 
and 5 year survival rate. In further search for 
some explanation of the apparent lack of 
correlation between duration of symptoms 
and prognosis in patients who have gastric 
carcinoma, earlier studies by Comfort and 
Gage and their co-workers of patients with 
small gastric cancers were recalled. In these 
studies it was observed that patients with a 
gastric cancer 4.0 centimeters or less in 
greatest diameter had a 5 year survival rate 
of 45.1 per cent after removal of the lesion, 
whereas those with a gastric cancer larger 
than 4.0 centimeters in greatest diameter 
had a 5 year survival rate of only 27.9 per 
cent after gastric resection. It was also rea- 
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TABLE III.—5 YEAR SURVIVAL RATES AFTER GASTRIC RESECTION RELATED TO SIZE OF LESION AND 
DURATION OF SYMPTOMS 


Size of lesion, greatest diamet 


4m. or less. Greater than 4 cm 

Duration of Lived 5 or more Lived 5 or more 

symptoms, — years after operation years after operation— 

months No. Per cent®* Total Traced No. Per cent* 
28.6 23 26.4 
65.2 22 22.2 
59.1 29 24.3 
57.4 12 11.9 


54.2 86 212 


*Based on traced patients. Inquiry as of 1 January 1959. Hospital deaths are excluded in the calculation of survival rates. 


lized that many patients with a small gas- 
tric cancer, 4.0 centimeters or less, have a 
relatively long history suggestive of gastric 
ulcer. It seemed to the point to investigate 
whether these earlier observations might 
have some bearing on the lack of correla- 
tion between duration of symptoms and 
prognosis when all patients with gastric can- 
cer are considered as a single group, wheth- 
er the lesion is large or small. Accordingly, 
5 year survival rates were determined inde- 
pendently for those patients who had lesions 
4.0 centimeters or less in diameter and for 
those whose lesions were more than 4.0 cen- 
timeters in diameter. When these survival 
rates were related to the duration of symp- 
toms prior to operation (Table III), we 
found that a clarification of the problem 
became evident. Thus, the 5 year survival 
rate for 305 patients who had symptoms of 
less than 12 months’ duration and who 
underwent resection for a gastric carcinoma 
that measured more than 4.0 centimeters in 
diameter was 24.3 per cent, whereas it was 
only 11.9 per cent for patients who under- 
went removal of lesions of the same size 
but had had symptoms 12 months or more. 

This is in contrast with those patients 
who had a gastric cancer with a diameter of 
4.0 centimeters or less. In this group of pa- 
tients it was found that only 28.6 per cent of 
those who had symptoms of 2 months’ dura- 
tion or less survived 5 years after removal 
of the lesion, whereas 59.6 per cent of those 
who had symptoms 3 months or longer prior 
to operation survived 5 years or more. Ap- 
proximately 23 per cent of all patients who 
underwent gastric resection had lesions 4.0 


centimeters or less in diameter. This figure 
is in agreement with earlier observations by 
Comfort and Gage and their co-workers. It 
is also noted in the present study that the 
group of patients with small lesions had a 
much better 5 year survival rate (54.2 per 
cent) than did the group with larger lesions 
(21.2 per cent). Forty-five per cent of pa- 
tients with small lesions, 4.0 centimeters or 
less in diameter, had symptoms for more than 
1 year in contrast with only 25 per cent of 
those who had larger gastric lesions. Without 
endeavoring to be specific, it seems obvious 
that there are certain fundamental differ- 
ences between the small gastric cancer, 4 cen- 
timeters or less, and the one that is larger. 


COMMENT 


That many factors, some understood and 
some not understood, influence prognosis for 
any patient who has a malignant growth has 
been pointed out by MacDonald and Kotin, 
McNeer and associates, Maimon and associ- 
ates, and ReMine and associates. The rela- 
tive importance of these factors is difficult to 
evaluate. It has long been said and it remains 
our belief that early diagnosis and appropri- 
ate treatment are significant factors affect- 
ing ultimate prognosis for the patient who 
has gastric cancer. It should be realized that 
duration of symptoms, as reported by the 
patient, is not synonymous with duration of 
the malignant process. Thus, of many pa- 
tients who have symptoms and nonsurgical 
findings indicative of benign gastric ulcera- 
tion, some are found at operation to have a 
lesion of this type but others are found to 
have a gastric cancer. It is impossible in this 
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latter group to determine just when the gas- 
tric cancer first developed. It is this group 
of patients that makes it appear that dura- 
tion of symptoms is not a factor of signifi- 
cance in the late results that are obtained in 
treating patients with gastric cancer. It ap- 
pears that there are some differences be- 
tween this group of patients and the group 
that is found to have a large, extensive car- 
cinoma of the stomach within a few months 
after onset of symptoms. In this latter group, 
which comprises 75 per cent of all patients 
who have gastric cancer, it is apparent that 
when the lesion is excised at a time when 
there has been a relatively short duration of 
symptoms, prognosis is more favorable than 
when symptoms have existed for a year or 
more prior to operation. 

Although patients with a small gastric 
cancer constitute only about one-fourth of 
the entire group, a large proportion of 5 
year survivors (43 per cent) of the entire 
group are found among those patients. 


SUMMARY 


One thousand one hundred and twenty- 
one patients with the diagnosis of gastric 
cancer were seen initially at the Mayo Clin- 
ic during the years 1950 through 1953. Of 
these, 928 were operated on, 572 having 
gastric resection. In studying the duration 
of symptoms prior to diagnosis and opera- 
tion for the entire group of 1,121 patients, 
it was found that there was no significant 
difference in the relative frequency with 
which patients were considered to have an 
inoperable lesion—or had a palliative oper- 
ation or had gastric resection performed— 
whether symptoms had been present a short 
time or a relatively long time. Likewise, the 
5 year survival rate after gastric resection 
was no better when symptoms had been 
present preoperatively for a short time than 
when they had been present for a long time. 

On the other hand, when survival rates 
after gastric resection were studied in rela- 
tion to the size of the lesion and duration of 
symptoms, a definite difference was noted. 
Thus, the 5 year survival rate for patients 
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who had had symptoms of less than 12 
months’ duration and who underwent re- 
section for a gastric carcinoma that was 
more than 4.0 centimeters in greatest diam- 
eter was twice that for patients who had le- 
sions of the same size removed but who had 
had symptoms of more than 12 months’ du- 
ration, 24.3 per cent versus 11.9 per cent. 
This finding is in contrast with those pa- 
tients who had a gastric cancer less than 4.0 
centimeters in greatest diameter. In the lat- 
ter group, only 28.6 per cent of those who 
had symptoms of 2 months’ duration or less 
survived 5 or more years after removal of 
the growth, whereas 59.6 per cent of those 
who had symptoms 3 months or longer sur- 
vived 5 or more years after removal of the 
lesion. In this group there were many patients 
who had had symptoms for years and were 
thought to have a gastric ulcer but at subse- 
quent operation were found to have gastric 
cancer. 
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DuRING THE PAST 20 YEARS at the Cincin- 
nati General Hospital we have treated and 
observed a large group of patients exposed 
to wringer injury of the upper extremity. 
From these experiences we are impressed 
by the lack of awareness on the part of 
physicians in general, and many surgeons 
in particular, to appreciate fully the serious- 
ness of the initial injury, complications, and 
sequelae potentially associated with this 
specific mechanism of violence to the hand, 
forearm, and arm. This article is presented 
to report and discuss our observations on 
444 patients suffering wringer injuries of 
the upper extremity. 

In 1938, MacCollum (8) first coined the 
term “wringer arm.” He presented a series 
of 26 cases and noted that the extent of in- 
jury varied according to the speed of the 
rollers, the gap between the rollers, the 
length of time the extremity was subjected 
to crushing, as well as the age of the patient. 
In addition, he observed that more sub- 
cutaneous fibrosis and disability of the hand 
seemed to develop with such an injury as 
compared with other types of violence to 
this region. 

In 1941, Allen reported a series of 107 
cases and advocated the use of the com- 
pression dressing to minimize edema which 
subsequently follows this injury. He stressed 
the mechanism of edema in reduction of 
the blood supply to the skin and the ul- 
timate development of “‘slough.” 

In 1950, Hausmann and Everett re- 
ported 97 patients treated from 1935 to 
1949. Their patients were divided into two 
groups. From 1935 to 1941, the first group 
was treated by a variety of methods, such 
as hot compresses, multiple incisions, as- 
piration, and cold packs, to mention a few. 
From the Department of Surgery, College of Medicine, 


University of Cincinnati, and The Hand Clinic, Cincinnati 
General Hospital, Cincinnati. 


WRINGER INJURIES OF THE UPPER EXTREMITY 
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From 1941 to 1949, the second group was 
treated with the compression dressing. The 
average number of days of hospitalization 
was 65 for the first group and 16 for the 
second. In 45 patients of the first group, 
24 required skin grafting. In 52 patients 
of the second group treated by a compression 
dressing, 11 required skin grafting. 

In 1952 MacCollum and associates (9) re- 
ported 116 cases in addition to the 26 cases 
reported in 1938. They advocated hospital- 
ization for all patients as well as a change of 
dressing every 12 hours for purposes of ex- 
amining the extremity. In these 116 cases, 
23 patients required incision and drainage 
of hematoma and 24 required skin grafting. 

In 1954, Bell, Mason, and Allen discussed 
112 patients with various types of acute 
crushing injuries of the upper extremity. 
Most of these patients received the injury 
at work in punch presses, belt pulleys, doors, 
heavy rollers, and similar instruments of 
violence. These observers enumerated the 
following surgical principles in the manage- 
ment of acute crushing injuries: (1) pro- 
tection of the wound from further con- 
tamination and trauma, (2) mechanical 
cleansing of the wounds, (3) thorough re- 
moval of devitalized tissue, (4) repair of 
injured deep structures, (5) reduction of 
fractures, (6) closure of wounds, and (7) 
maintenance of the extremity in the posi- 
tion of function. They further stressed the 2 
most important factors in the management 
of crushing injuries of the upper extremity, 
namely, a clean wound and a closed wound. 

In 1954, Hardin and Robinson advocated 
the use of pedicle flaps in the closure of 
wounds with exposed tendons and bones, 

Posch and Weller, in 1954, noted that 
split thickness grafts in the palm of the hand 
provided only temporary closure of wounds 
in this area. Since these grafts are associated 
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NUMBER OF PATIENTS 


1940-1 4-2 42-3 43-4 44-5 45-6 46-7 47-6 48-9 49-5050-+4 S23 53-4 54-5 55-6 56-7 57-6 59-60 
YEARS FROM JULY |,1940 THROUGH JUNE 30, 1960 


Fic. 1. Graph showing the frequency distribution of 
wringer injuries to upper extremities from 1940 to 1960. 


with contracture, they advocated replace- 
ment of the split grafts with pedicle grafts 
after maximum contracture had occurred. 
This procedure was completed usually 
after an elapse of 3 months’ time. 

In 1958, Poulos analyzed the cases of 48 
patients whom he treated by simple eleva- 
tion of the part, debridement, aspiration of 
the fluid collection, if such occurred, and 
early skin grafting when indicated. He used 
fine mesh gauze over abrasive areas. 
Slightly more than 10 per cent of this series 
required skin grafting. No patient re- 
quired fasciotomy. He advocated secondary 
closure of all lacerations. 

In 1959, Adams and Fowler reported on 
137 patients, 127 of whom were followed up 
adequately. In this series, 17 patients re- 
quired skin grafting. These observers pro- 
duced roller injuries in rats with a hand 
operated wringer. All of the rat extremities 
exhibited severe edema within 24 hours. 
At the end of 24 hours, hemorrhage and 
edema were noted between the muscle 


fibers in the subperiosteal region by micro. 
scopy studies. There was a large collection 
of inflammatory cells throughout, and at 
168 hours after injury connective tissue 
proliferation was seen. 

In 1955, Luck and Maddux outlined their 
method of treating wringer injuries in chil- 
dren and reported 295 cases. More recently, 
Lynn and Reed reported 423 cases of 
wringer injury to the upper extremity in 
children. These observers followed the 
general principles of treatment as outlined 
by MacCollum. A detailed analysis of their 
results was not stated. 


CLINICAL MATERIAL AND METHODS 


In the 20 year period from 1 July 1940 
through 30 June 1960, 444 patients with 
wringer injuries of the upper extremity 
have been treated and followed in The 
Hand Clinic of the Cincinnati General 
Hospital. Figure 1 shows the number of 
patients treated each year during this 
period. Despite the introduction of the 
spin dryer type of washing machine about 
10 years ago, many of these patients are 
still treated each year in our hospital. 

Of the 444 patients, 82 were hospitalized 
at some period during their illness, and the 
remaining 362 were treated exclusively as 
ambulatory patients. In 247 patients, the 
injury involved the right upper extremity, 
in 183 patients the left upper extremity was 
involved, and in 5 patients the injury was bi- 
lateral. In 14 patients, the involved ex- 
tremity was not recorded. There were 213 


TABLE I.—COMPARISON OF REPORTED CASES OF WRINGER INJURIES OF THE UPPER EXTREMITIES WITH 
THOSE OF OUR OWN SERIES 


Fractures, Grafts, Good results, 


Author Year No. of cases per cent per cent per cent 


MacCollum (8) . 1932-1938 
Allen. . 1939-1941 
‘and ‘Everett . 1935-1949 
MacCollum and associates (9)... oe 1937-1951 
Hardin and Robinson.. Rr 1948-1953 
Posch and 1935-1953 
Luck and Maddux . 

Adams and Fowler... 1955-1957 
Lynn and Reed.. : Manes 1954-1960 
Cincinnati General Hospital . . ee 1940-1960 


*4 per cent dislocation. 
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males and 231 females. A correlation of the 
number of patients in 5 year age groups is 
shown in Figure 2. Approximately 51 per 
cent of these patients were 5 years of age or 
younger; 65 per cent of these patients were 
10 years of age or younger. 

In this series, 13 patients had fractures of 
bone, and only 1 patient had a dislocation 
without fracture. In 5 patients the fracture 
was of a phalanx, in 5 the fracture was of 
the greenstick variety of the bones of the 
forearm, in 2 the fracture was of a meta- 
carpal bone, and in 1 patient the fracture 
was in the distal third of the humerus. In 
the 1 patient with dislocation only, the in- 
jury involved the proximal interphalangeal 
joint of the fifth finger. In 98 patients, 
lacerations were noted which required im- 
mediate suturing. The most frequent site 
for lacerations was the digit. The web 
space, hand, forearm, and axilla were other 
sites in decreasing order of frequency. 

Most of the patients were seen initially in 
the Emergency Unit where the patient was 
examined. Roentgenograms of the ex- 
tremity were taken routinely. The extremity 
was thoroughly cleansed for 10 minutes 
with soap and water. Unless contraindi- 
cated, the lacerations were closed prima- 
rily. Vaseline or lanolin fine mesh gauze 
was applied over any abrasive areas. Flat 
4 by 8 inch surgical dressings covered with 
gauze fluffs were applied, and a compres- 
sion dressing was completed by a cellulose 
cotton roll or a gauze roll. Extreme care 
was used to obtain uniform compression. 
The dressing extended from a point prox- 
imal to the highest level of injury and dis- 
tally to include all of the digits. The ex- 
tremity was placed on an aluminum splint, 
and the patient was instructed to keep the 
part elevated. All patients were given anti- 
tetanus therapy. Antibiotics were given 
only to those patients with a special indica- 
tion such as neglected infected wounds. 

The patient was seen in 2 or 3 days for 
evaluation of the involved extremity. In 8 
to 10 days, the initial compression dressing 
was removed. Sutures were removed as in- 


NUMBER OF PATIENTS 


Fic. 2. Graph showing distribution of wringer injuries 
to upper extremities in patients by 5 year age groups. 


dicated. Any small granulating area was 
dressed with fine mesh gauze and polysporin 
ointment. A compression dressing was re- 
applied. If there was any sizable area of 
slough, the patient was subsequently ad- 
mitted to the hospital for skin grafting. 


RESULTS 


Of the 444 patients, 140 were lost to 
follow-up study permitting 304 patients for 
adequate analysis. Only 1 patient had a 
fasciotomy. This patient was treated at 
another hospital with a compression dress- 
ing, which was improperly applied, with 
subsequent development of a massive ef- 
fusion distal to a constricting portion of the 
dressing. A fasciotomy was performed; 
however, a Volkmann’s contracture of the 
hand developed. A cervicothoracic sym- 
pathectomy was accomplished later with 
only a slight return of function in the in- 
volved hand. 

Five patients required aspiration of a 
hematoma, and 2 patients had incisional 
evacuation of a hematoma. 

One patient had a laceration com- 
pletely encircling the base of the finger. 
The finger was amputated since the blood 
supply to the distal part was destroyed. In 
63 patients, small areas of skin slough healed 
without skin grafting. 

In 41 patients, wounds were of the 
character requiring skin grafting. These 
grafted wounds were: in the hand in 13 
patients, in the forearm in 10, at the elbow 
in 8, in the arm in 7, in the axilla in 2, and 


225 
2 
t 175, 
7 

! 6-20 21-25 26-30 WS 41°45 46-50 SI-S5 56-60 66-70 TI-7S 76-60 86-90 
1 AGE 
1 
F 
) 
h 
y 
t 
d 
4 
e 
iS 
ro 
3 
H 
ts, 


680 Surgery, Gynecology ¢> Obstetrics - December 1961 


in the pectoral area in 1 patient. Failure of 
the skin graft was noted in 15 patients and a 
second grafting procedure was carried out 
when indicated. 

Of the 304 patients permitting follow-up 
study, 21 patients had some residual limita- 
tion of motion in the extremity. In 2 
patients Volkmann’s ischemic contracture 
developed. The first patient has already 
been mentioned and was the only patient 
who underwent a sympathectomy. The 
second patient was a 6 year old child whose 
right arm was injured to a point in the mid- 
arm above the elbow. This patient was 
treated initially by elevation of the ex- 
tremity without a compression dressing. A 
skin slough developed over the medial 
epicondyle, as well as a mild degree of 
ischemia of the distal part. The extremity 
responded well to physical therapy, and no 
residual impairment of function was noted 
when he was last seen. In another patient 
a contracture of a scar developed over the 
palmar aspect of the right index finger. This 
patient subsequently had a Z-plasty pro- 
cedure with a good result. 

Table I shows a comparison of our series 
of wringer injuries with those of other in- 
vestigators. It is noted that the percentages 
of fractures in all series except that of 
Hausmann and Everett are comparable. 
The number of patients with wounds re- 
quiring skin grafting was fewer in our series 
of cases. Poulos reported 100 per cent good 
results. Adams and Fowler reported 95 per 
cent good results in their series in which all 
patients were hospitalized and the com- 
pression dressing was changed after 72 
hours. In our series of cases, a good result 
was obtained in 93.9 per cent of the patients 
followed up. The great majority were treated 
on an ambulatory basis. The patients with 
complicated injuries, including those requir- 
ing skin grafts, were hospitalized. 


CONCLUSIONS 


1. The observations and results in 444 pa- 
tients who had sustained wringer injuries 


of the upper extremities have been re. 
corded. 

2. Of the total group, 140 patients were 
lost to follow-up study making 304 patients 
available for adequate study and analysis, 

3. We believe that the occulsive compres. 
sion dressing has been most valuable and 
perhaps the greatest single factor in the 
treatment of this injury. This occulsive com- 
pression dressing must not be confused with 
a segmental type of dressing. 

4. The ultimate result of an excellent 
functioning hand in 93.9 per cent of the 
cases reported lends support to the necessity 
of following fundamental surgical principles 
as herein stated. In addition, only 41 pa- 
tients, 9.2 per cent, required skin grafting, 
and only 21 patients, 4.7 per cent, had 
residual limitation of motion of the part. 

5. In our opinion, the surgical principles 
outlined in this report make it possible to 
treat the majority of patients suffering 
wringer injury to the upper extremity on an 
ambulatory basis. Hospitalization is in- 
dicated for the seriously injured patient 
and for those demonstrating complications 
requiring additional care. 
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ACCELERATION OF SKIN DEFECT CLOSURE 


AR! 1UR M. PAPPAS, M.D., Boston, Massachusetts, VIRGINIA J. EVANS, Sc.D., 


Betl sda, Maryland, GEORGE W. HYATT, M.D., Washington, District of Columbia, and 


THr REPARATIVE PROCESS associated with 
the -losure of full thickness skin defects is 
recovnized as the physiologic interaction of 
individual cells, the cytologic effect between 
cells, and a multifaceted, local and systemic, 
cytochemical response. Although the con- 
tributory effects of each are recognized as 
parts of an end product, their dynamic in- 
tegration remains the focal point of ardent 
investigations. 

The discovery that cortisone has an in- 
hibitory effect on the healing response of 
skin wounds facilitated the evaluation of 
some of the cellular and systemic factors 
involved in wound repair. A histologic re- 
view of the wounds of cortisone-treated 
animals revealed a suppression of new cap- 
illaries, a decrease in the number of fibro- 
blasts, and an alteration of their extra- 
cellular matrix formation. Layton observed 
that when cortisone was added to wound 
tissues maintained in vitro, it inhibited the 
synthesis of chondroitin sulfate which is a 
basic constituent of ground substance in 
connective tissue. After evaluating a series 
of biologic preparations in an attempt to 
find a substance that would counteract the 
effect of cortisone, Lattes reported that the 
local administration of powdered cartilage 
preparations from different origins was ca- 
pable of overcoming the effect of cortisone 
on the reparative process. The investigators 
noted that the histologic response of these 
animals was similar to that of the non- 
cortisone-treated animals. And, Prudden 
observed that cartilage accelerated the heal- 
ing of incisions in noncortisone-treated ani- 


The conclusions and opinions expressed in this paper are those 
of the authors and are not to be construed as official or neces- 
sarily reflecting those of the Medical Department of the U. S. 
Navy or Naval Service at large. 


WIL'ON R. EARLE, Ph.D., Bethesda, Maryland 
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mals on the basis of tensile strength deter- 
minations. 

Utilizing tissue culture techniques to 
study wound healing, Strangeways and 
Matoltsy have reported that adjacent ex- 
plants of tissue undergo a process of union 
that appears similar to the healing of incised 
wounds. Schilling observed in his study 
that there was a great similarity in the be- 
havior of fibroblasts in vivo and in vitro. 
However, the origin of the fibroblasts and 
their increase in numbers are unknown 
factors. The observations of Allgower that 
certain cells in vitro can undergo transfor- 
mation into fibroblasts producing hydrox- 
yproline, an amino acid which aids in 
characterizing collagen, and possibly con- 
tribute to wound repair appear to comple- 
ment the findings of the 3 previous investi- 
gators. 

The experimental results reported by 
Tier and Chiakulis provide a basis for the 
possible action of tissue specific stimulating 
agents in the epidermization of skin de- 
fects. Tier observed that when skin extracts 
from newborn rats were injected intraperi- 
toneally into 3 month old rats the rate of 
skin defect closure was accelerated. Follow- 
ing a series of other experiments, he con- 
cluded that the stimulating effect was tissue 
specific. Chiakulis concluded from his ex- 
perimental findings that a definite tissue or 
cellular specificity was evident in the fusion 
of epithelial surfaces. He noted that epider- 
mis from one part of the body displayed an 
affinitive behavior in that it would fuse 
with epidermis from any other part of the 
body; however, it would not fuse with the 
epithelial surfaces of the lung, esophagus, 
intestine, or gallbladder. Because of the 
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TABLE I.—RESULTS OF PHOTOPLANIMETRIC CALCULATIONS IN 4 GROUPS 


Group B C. 
Sid. Sid. Std. Std. 
Postoperative error error error error 
day Range Mean of mean Range Mean of mean Range Mean of mean Range Mean —o/ mean 
88 88 84 78 
3 to 90 10 to 93 2:0 to 89 £138 to 85 +2.0 
94 100 95 90 


64 76 
6 to 71 to 85 
76 91 


61 
8 to 44 nee. to 70 
79 


50 
10 to 36 $3.0 to 59 
64 


43 
13 to 17 +2.0 to 50 
22 54 


0 29 
16 to 5 +1.6 to 39 
10 44 


group D at 16 days the per cent o 


evidence in favor of tissue specificity, we 
hypothesized that when a long term strain 
of tissue culture cells of human epidermis 
was applied to a skin defect it might affect the 
rate of defect closure. The vehicle on which 
we chose to grow these cells was a regener- 
ated collagen film. It had been noted that 
dry heat sterilized collagen film was well 
accepted when applied to skin defects in 
mice and that tissue culture cells grew very 
well on the regenerated collagen film (10). 


MATERIALS AND METHODS 


The rate of skin defect closure was studied 
and compared in 4 groups, 36 mice per 
group, of 10 to 15 week old Balb/C strain 
mice. The groups were: A, noncortisone- 
treated mice without any material on their 
defects; B, cortisone-treated mice without 
any material on their defects; C, cortisone- 
treated mice with the regenerated collagen 
film on their defects; D, cortisone-treated 
mice with the collagen film and long term 
tissue culture cells from human skin epithe- 
lium on their defects. 

The mice were anesthetized intraperi- 
toneally with nembutal and then shaved 
prior to creation of the defect. The defect 


Tig to 20 


62 54 
to 71 to 60 
80 72 


36 25 


+3.0 to 48 +3.8 to 34 ~28 


59 42 


27 18 
3 to 36 +2.5 to 22 £147 
42 28 


11 6 
$3.1 to 12 +27 
30 22 


2 0 


+25 to 7 +1.8 to 1 +1.0 


13 5 


The range, mean, and standard error of mean are presented for each group of animals and each sacrifice date. It is noted that the 100 per cent of 
group B at 3 days represents the Se a calculations of 1 animal, the 0 per cent of group A at 16 days 1 animal, and the 0 per cent of 
remaining defect for 5 of 6 animals. 


was created with curved iris scissors on the 
right lateral thoracic wall down to, but not 
including, the panniculus carnosus. The 
size of the defect was 1.5 by 2 centimeters 
+1 millimeter. The terminal phase of each 
excision was performed with the aid of a 
dissecting microscope to insure complete 
extirpation of persisting epithelial islets. 
The mice were then placed firmly against a 
fixed frame and photographed. These photo- 
graphs were used for photoplanimetric cal- 
culations. The defect was irrigated with 1 
milliliter of antibiotic solution,’ and if any 
material was to be placed in the defect, it 
was done at this time. 

Then the defects were covered with a 
vaseline gauze plaster of paris dressing, and 
the mice were housed in divided cages. 
Their diet consisted of standard laboratory 
mouse chow and water ad libitum. Groups 
B, C, and D were administered 0.5 milli- 
gram cortisone intramuscularly daily com- 
mencing on the day prior to surgery and 
ending on the day of sacrifice. 

The dry heat sterilized regenerated colla- 
gen film to be placed on the defects of the 


1One milliliter of antibiotic solution contained streptomycin 
1 milligram, penicillin 2,000 units, tetracycline .1 milligram, an 
nystatin 2,500 units. 
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grou}) C mice was soaked in chemically 
defin d medium? NCTC 109 supplemented 
with !0 per cent per volume of human 
serun for 5 days prior to application. This 
treat) ent, exclusive of the tissue cultured 
cells, vas designated to permit duplication of 
the nicthod to be used for group D. 

Group D mice had the collagen film with 
the ti:sue culture epithelial cells placed on 
the dclects. The cells used in this study* were 
from NCTC clone 2544, which was obtained 
from ihe epidermis of an adult man and has 
been maintained in continuous long term 
tissue culture since 1953 (11, 12). 

The preparation of the collagen film with 
the NCTC 2544 cells was as follows: a 1.4 by 
1.4 centimeter section of collagen film was 
placed in a sealable type culture dish with 
sidearm containing 5 milliliters of 10 per 
cent per volume of human serum and chem- 
ically defined medium NCTC 109. The 
cells which were growing in T-60 flasks in 
this solution of serum and chemically de- 
fined medium were pipetted into the con- 
tainers with the collagen film. Approxi- 
mately 500,000 cells were used in the 
inoculation of each dish with collagen film. 
The cultures were gassed with 5 per cent 
carbon dioxide in air, stoppered, and in- 
cubated at 37.5 degrees C. A fluid renewal 
was performed on the fourth day after 
transfer of the cells into the sealable con- 
tainers. The cell collagen combination was 
grafted to the defects on the fifth day of 
culture. Figure 1 demonstrates the cells 
growing on the regenerated collagen film 
on this day. 

Six mice from each of the 4 groups were 
sacrificed 3, 6, 8, 10, 13, and 16 days post- 
operatively. At the time of sacrifice, the 
dressing was removed and the defect area 
was photographed in the manner already 
described. The nonmagnified photographs 
of the defect at the times of creation and 
sacrifice were used for defect area calcula- 

°NCTC 


‘CTC 109 is a chemically defined, protein free, tissue culture 
medium derived at the National Cancer Institute, Tissue Cul- 
ture Laboratory. 

_*NCTC clone 2544 refers to specific line of cells grown from a 
single cell isolate, and thus free of mixed cell types and in this 
case specifically of epidermal origin. 
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Fic. 1. Tissue culture cells growing on collagen film on 
fifth day in culture. Van Gieson’s stain, X96. 


tions, measured by tracing with a planim- 
eter. The area of the defect was excised and 
slides prepared for histologic study in the 
following manner: The specimens were fixed 
in Orth’s solution at 37 degrees C. for 15 
minutes, in Orth’s solution at room tem- 
perature for 1 hour, and in Zenker formalin 
for 2 hours. 


RESULTS 


Photoplanimetric calculations of the clo- 
sure of the full thickness skin defects in 
group B confirmed the previously mentioned 
findings that cortisone markedly delays the 
rate of defect closure when compared to 
group A, the normal. However, in group C, 
when the regenerated collagen film was 
applied to the defect of cortisone-treated 
mice, an acceleration of the defect closure 
rate was noted. This acceleration represents 
a rate of defect closure that is similar to the 
rate observed in group A, the noncortisone- 
treated mice. An even more rapid rate of 
defect closure was noted in group D mice 
when the combination of collagen film and 
long term tissue culture cells was applied to 
the defect area. The results of the photo- 
planimetry are graphed in Figure 2, and 
the numerical results of these findings are 
presented in Table I. 

When these findings are evaluated tor 
statistical significance, groups A and C do 
not differ greatly from each other on any of 
the days. Group B differs significantly from 
groups A, C, and D by the sixth day, signifi- 
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PER CENT OF ORIGINAL DEFECT 


DAY POSTOPERATIVE 


Fic. 2. Graph of mean photoplanimetric determina- 
tions for 4 experimental groups. 


cant at 1 per cent level, and continues as 
such for the remainder of the experiment. 
Group D differs significantly from groups 
A and C by the sixth day, significant at 5 
per cent level, and remains so for the re- 
mainder of the experiment. If one considers 
the first differences, e.g., per cent defect on 
day 3 minus per cent defect on day 6, it is 
evident that the real acceleration of defect 
closure of group D occurs in the first 8 days. 
Thereafter, the rate of defect closure is quite 
similar for all groups. 

The microscopic observations on the mice 
from group B reveals the histologic findings 
associated with defect closure in cortisone 
treated mice, viz., diminished inflammatory 
cellular response, decreased capillary forma- 
tion, delayed formation of collagen fibers, 
and a marked retardation of epidermization. 
Groups A and C demonstrate a comparable 
histologic sequence in their reparative proc- 
esses which is similar to that reported as the 
classical histologic findings for normal wound 
healing in animals. This corroborates the 
apparent similarity of defect closure as 
evaluated by photoplanimetry. Group D, 
which exhibited an accelerated rate of de- 
fect closure by photoplanimetry, presents 
histologic evidence to support this stimula- 
tion. The slides prepared from the mice 
that were sacrificed on day 3 continue to 
exhibit cells that are apparently identifiable 
as the transplanted tissue culture cells. By 
day 6 there is a commencement of epider- 


mization which is not realized in the con. 
trols until the eighth to the tenth days. This 
process is also accompanied by a slightly 
more abundant collagen formation as indi- 
cated by van Gieson’s stain. Figures 3 and 4 
demonstrate these microscopic findings, As 
mentioned, the tissue culture cells arc ap. 
parent at 3 days; however, it is not possible 
to demonstrate their course thereafter with 
techniques employed in this study. 


DISCUSSION 


Cortisone has an adverse effect on the 
healing of wounds, evidently because it pre- 
vents certain cytochemical factors from re- 
sponding to the trauma. The administration 
of cartilage to the area of a wound has 
proved capable of stimulating the repara- 


‘tive process, and investigators opined that 


the stimulating factor might be contained 
in the acid mucopolysaccharide fraction of 
cartilage. The photoplanimetric and histo- 
logic findings in this study indicate that the 
collagen film placed in the defects incited 
the response necessary to overcome the de- 
layed closure effect induced by the intra- 
muscularly administered cortisone. It is pos- 
sible that the collagen film transmitted the 
necessary biologic catalyst to stimulate the 
increase in inflammatory cells at the site of 
the skin defect. The fact that inflammatory 
cells can provide a growth-promoting factor 
is evidenced by Menkin’s experiments with 
pleural exudates. 

The importance of fibroblasts for repair 
of a wound is universally recognized. How- 
ever, their origin is not so obvious as is their 
need for wound repair. Allgower concluded 
from his tissue culture study that mono- 
nuclear blood cells were capable of trans- 
formation into fibroblasts with the produc- 
tion of hydroxyproline. MacDonald, utiliz- 
ing tritiated thymidine radioautographic 
techniques, reported that lymphocytes and 
macrophages attained peak numbers as 
identified by labeling with tritiated thymi- 
dine in the first 48 to 72 hours after wound- 
ing, followed by a rise of labeling of fibro- 
blasts 3 days after wounding when the 
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Fic. 3. The histologic appearance of defect of noncortisone-treated animals 16 days postopera- 


tive. Van Gieson’s stain, X68. 


Fic. 4. The collagen film and tissue culture cells combination 10 days after application to defect 
of cortisone-treated animal. The collagen film with attached cells is at top of photomicrograph. The 


labeled mononuclear elements of the blood 
were decreasing. The technique or tritiated 
thymidine radioautography depends on the 
mitosis of cells prior to labeling and identi- 
fication. However, it is possible that the 
modulation from one cell type to another is 
a response to environmental alterations that 
is not preceded by cell division in all 
instances. 

It is of interest to note that Matoltsy in 
his observations of in vitro repair of micro- 
wounds in human skin rarely, if ever, noted 
any mitotic activity near the area of repair. 
Yet, he was of the opinion that these wounds 
underwent a repair process similar to that 
observed in vivo; repair occurred by cells 
migrating to incised edges from epidermis 
and connective tissue. Thus, it is conceiv- 
able that fibroblasts can arise from the 
transformation of certain cells. 

It is possible that the later cellular re- 
sponse of fibroplasia is a cellular modula- 
tion dependent on a feedback mechanism of 
the inflammatory phase and the subsequent 
action of a substance mediated by the in- 
flammatory exudate, which may proceed 
by amitotic transformation. And, in this ex- 
periment, the collagen film may have pro- 
vided the agent necessary to start the cellu- 
lar sequence. If this is the case, we could 


advanced state of epidermization is evident. Van Gieson’s stain, X68. 


then account for the decrease in number of 
labeled mononuclear blood cells at the time 
when there was an increase in the number 
of fibroblasts as reported by MacDonald. 

The fact that the tissue culture cells grown 
on the collagen film were originally derived 
from human epidermis, cloned, and main- 
tained in tissue culture for more than 7 
years presents many challenging problems. 

It is plausible that during this period in 
tissue culture the cells may have dedifferen- 
tiated yet retained certain basic physiologic 
systems, and, when exposed to the meta- 
bolic upheaval of the wound area, they may 
have been capable of redifferentiating to 
functional cells, at least with respect to the 
potential for stimulating epidermization. 
The cells demonstrated in Figure 1 appear 
to have a noncollagen-staining extracellular 
matrix that is on the collagen and extends 
from cell to cell. Whether these cells, when 
grown on the collagen film, were capable of 
initiating a cytochemical interaction that 
contributed both functional cells and matrix 
to aid in the accelerated defect closure is 
another interesting possibility. 

Coriell has reported that long term tissue 
culture cells seem to lose their species bar- 
riers and are capable of physiologic coexist- 
ence. Although the work of Brand does not 
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confirm this observation, it might be pos- 
sible that these cells maintained their ability 
to recognize species barriers yet contain 
physiologic stimulators that will act on the 
host prior to the onset of the transplantation 
response, which in this study was purposely 
delayed with cortisone. If these cells are 
capable of such stimulation, the possibility 
that other tissue culture cells contain this 
potential or a more favorable potential 
should be considered. 

The accelerated rate of defect closure in 
the cortisone-treated animals with the col- 
lagen film and tissue culture cells was most 
noticeable for the first 8 days, then the rate 
of defect closure paralleled that of the ani- 
mals that did not receive cortisone and the 
cortisone-treated animals with the collagen 
film in their defects. This observation could 
be interpreted as what would be expected if 
the tissue culture cells that were derived 
from human epidermis had maintained or 
possessed a definite potential for epidermal 
stimulation capable of an initial accelera- 
tion but unable to persist for a prolonged 
period either because of the transplantation 
response or failure to survive for other 
reasons. Whether this stimulating factor is 
thermal stable or not, and whether the cells 
grown on collagen film can be maintained 
successfully in the frozen state and continue 
to produce this effect, may be of consider- 
able importance if this cell-collagen com- 
bination proves of clinical significance as a 
biologic dressing. 


SUMMARY 


1. The effects of intramuscular cortisone 
on the closure of full thickness skin defects 
are confirmed. 

2. The application of a regenerated colla- 
gen film to the defect area overcomes the 
effect of cortisone and produces a compar- 
able defect closure response as seen in the 
noncortisone-treated animals. 

3. The combination of tissue culture cells 
growing on collagen film is capable of stim- 


ulating the rate of defect closure, signif.- 
cantly, beyond the normal rate of the non- 
cortisone-treated animals. The most out- 
standing histologic finding is marked acc eler- 
ation of epidermization. 

4. A discussion of certain factors that may 
be responsible for this acceleration of defect 
closure in cortisone-treated mice is pre- 
sented. 
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RECONSTRUCTION OF THE FEMALE URETHRA TO 
POSTTRAUMATIC INCONTINENCE 


JOHN R. WOODARD, M.D., and VICTOR F. MARSHALL, M.D., F.A.C.S., 


New York, New York 


THE )ATIENT with traumatic absence of the 
female urethra seeks treatment mainly for 
elimination of incontinence. The mere con- 
struction of a urinary conduit from the 
bladder to the perineum rarely, if ever, 
provides adequate voluntary control; for 
instance, McGlinn stated that Emmet suc- 
cessfully formed 6 of 7 urethras but that all 
the patients remained incontinent. How- 
ever, a new urethra is usually necessary to 
the rehabilitation of the sphincteric mecha- 
nism, as well as for the convenience of the 
patient. That even the formation of a new 
urethra is often not successful is attested to 
by the several techniques which have been 
proposed and by the frequent references to 
separations and fistulas. McGlinn recorded 
1 case in which he succeeded in restoring 
the urethra only at the tenth attempt. Vari- 
ous procedures at the vesical neck have pro- 
duced continence on several occasions but 
have failed at other times. In 1935, Harris 
wrote: ‘“‘No recorded type of operation for 
this comparatively rare lesion appears to 
have inspired any kind of enthusiasm, or to 
have been hailed with even the mildest de- 
gree of satisfaction.’ Harris, like Ward 
before him, stressed plication of the vesical 
outlet from below, and both these workers 
reported a few remarkable successes—as 
have others. 

When we were confronted with the prob- 
lems in the cases which are to be described, 
we planned to employ as many techniques 
as might feasibly aid in the restoration of 
urinary control. Thus, in addition to plica- 


tion of the vesical outlet and formation of a 


_ From the Department of Surgery (Urology), Cornell Univer- 
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long urethra, at the same operation the out- 
let has been elevated and fixed by supra- 
pubic vesicourethral suspension (3). The 
dissection from below through the usually 
extensive fibrosis has greatly enhanced the 
elevation from above; in fact, the elevation 
would have been impossible in several in- 
stances without the extensive vaginal dis- 
section first. With operations for inconti- 
nence generally, the immediate result may 
appear better than it truly is. Furthermore, 
lessening of control is too well known to 
occur even after months of near success. 
Finally, the details of exactly how good the 
control is are often missing in reports. The 
improvement in most, if not all, of our pa- 
tients might be labeled “‘satisfactory” by 
using liberal criteria, and several functional 
results could be glossed over as ‘‘normal”’ or 
‘almost normal.” The facts are that no one 
of our patients has absolutely normal con- 
trol but all have vast improvement of major 
practical value, so that neither we nor the 
patients consider that the operation has 
been in vain. 


TECHNIQUE OF OPERATION 


After preliminary studies indicated the 
feasibility of our plan, including completed 
healing of the traumatized area, the pro- 
cedure was begun from the vaginal ap- 
proach. Flaps were outlined as illustrated 
in Figure 1. The incisions were made deep- 
ly, not quite to bone, so that the flaps would 
be as thick as possible. The hope was not 
only to preserve blood supply but also to 
include any remaining muscular tissue of 
the urethra and vagina. No attempt was 
made to conserve the ischiocavernosus or 
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bulbocavernosus muscles as distinct entities. 
One flap was made wider than the other so 
that on being rolled over to form the ure- 
thral tube the suture line would not be in 
the midline (Fig. 2). The vulvar and vaginal 
tissues were then widely undermined, mo- 
bilized, and flattened in order that they 
could later be closed over the new urethra 
with a minimum of tension (Fig. 3). The 
vesical outlet and base were next freed from 
the vaginal wall back to the cervix, essenti- 
ally as in the common repairs of the anterior 
vaginal wall. One or 2 Kelly-type plication 
sutures were placed under the vesical neck 
to tighten it. The dissection about the vesical 
neck was often difficult and necessarily ex- 
tensive because of scarring, but the mobiliza- 
tion thus achieved rendered the subsequent 
suprapubic suspension more effective. The 
urethra was then formed around a No. 14 or 
16 French catheter. This closure, which was 
not snug, was made with a continuous plain 
catgut suture through mucosa and 2 or 3 
millimeters of the tissue beneath. This su- 
ture line was then supported by further su- 
tures of interrupted chromic catgut in the 
more external portions of the urethral flaps. 
Drains were inserted. The lateral tissues 
from the vulva and perineum were then 
brought together with a line of buried su- 
tures and a second superficial exposed line 
of single catgut stitches (Fig. 4). A few su- 
tures were utilized in order to approxi- 
mate the free edges of the new urethral 
meatus to the immediately overlying ap- 
proximated flaps. 

A simple suprapubic vesicourethral sus- 
pension was finally performed essentially as 
previously described (3). More than 1 su- 
ture on each side into the vaginal roof was 
not always obtained but the bladder neck 
proper could be well elevated and fixed in 
each instance (Fig. 5). Urinary drainage for 
at least 3 weeks was via a small cystostomy 
catheter inserted in the dome of the bladder. 
The transurethral catheter was removed im- 
mediately. The drains were withdrawn in 4 
or 5 days. It was considered probable that 
whatever urinary control resulted would be 
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largely because of the suspension, fixation, 
and tightening of the vesical neck. However, 
it also seemed possible that any remaining 
sphincteric and other muscular tissue might 
be approximated in the reconstruction of 
the urethra and thus add to the control. 
Once the urethra and vagina have been 
split longitudinally, retraction and flatien- 
ing occur during the healing period. ‘Ihe 
final appearance may suggest total absence 
of the urethra when, in fact, the possibility 
is great that useful tissues do remain on 
either side even though they are retracied, 
flattened, and not immediately evident. In 
theory, the included vaginal muscle might 
contribute to urethral resistance. An ex- 
ceedingly long urethra was made not only 
for these reasons and for direction of the 
urinary stream but also to allow for some 
separation at the distal portion and still 
leave an adequate tube. These considera- 
tions would seem more applicable after 
direct traumatic loss than in cases in which 
the deficiency was more diffuse, for exam- 
ple, as the result of extensive radiation or 
severe congenital underdevelopment. In 
addition to the 5 cases to be presented, we 
have carried out this operation in 1 case 
of congenital absence of the trigone and 
urethra. Although a vesical neck of sorts 
and an intact urethra to the clitoris were 
constructed, the patient’s control remained 
quite unsatisfactory—a result further in- 
dicating that the vesical outlet rather than 
the new urethra is paramount. 

In our 5 posttraumatic patients, the 
urethral loss was caused by fracture of the 
pelvis in 2. In these, the urethra and under- 
lying vagina had evidently been completely 
split longitudinally at the time of the dis- 
sociation of the fragments. In 2 other cases, 
the damage occurred surgically during at- 
tempts at vaginal repair. In the fifth, ob- 
stetric injury produced the loss. All of the 
patients were totally incontinent or nearly 
so. The damaged tissues appeared to be 
completely healed and without more than 
superficial inflammation before we elected 
to perform the operation. 
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REPORTS OF PATIENTS 


Patient 1. This 34 year old obese woman had been 
totally incontinent for 4 years following severe frac- 
tures of the pelvis. Two operative attempts had not 
restored control. The vagina was extremely large with 
a deep recess under the deformed symphysis where the 
urethra might have been expected. There was a small 
bridge of tissue across the external aspect of this re- 
cess—this was divided at the time of operation. A 
large cystocele was present. A few millimeters of a 
scarred, 3 centimeter wide urethra remained attached 
to the gaping vesical outlet. The postoperative course 
was uneventful, and a urethrogram 5 weeks after 
operation demonstrated the new urethra to be intact 
and to terminate at an adequate meatus located at 
the level of the clitoris. By endoscopy, the vesical neck 
did not appear to close on command. After removal of 
the cystostomy tube the patient voided every 4 to 5 
hours with no definite leakage. Subsequently, she has 
worn a tiny gauze, cotton, or paper pledget over the 
meatus. One such pledget per day suffices and, in fact, 
does not usually get damp even though she is on her 
feet most of the time. With strenuous exercise slight 
stress incontinence has occasionally, not invariably, 
occurred. Urinalysis results promptly became normal 
and the residual urine was 3 cubic centimeters. While 
not perfect, this highly satisfactory status has been 
maintained for 4 years. 
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Fic. 1. Outline of #ncisions for flaps to 
form urethra. 

Fic. 2. Mobilization of thick asymmet- 
ric flaps. 

Fic. 3. Indication of extent of under- 
mining vulvar and vaginal tissues. The 
plication stitch in the floor of the vesical 
outlet was actually placed in that structure 
and not, as drawn, in the vaginal wall. 

Fic. 4. Closure over the newly formed, 
long urethra. Drains inserted through 
lateral stab wounds. 

Fic. 5. Diagrammatic representation of 
sagittal section at completion of the su- 
prapubic suspension. 


PatTiENT 2. This 62 year old obese woman had been 
almost totally incontinent of urine since fracturing 
the pelvis 2 years earlier. She voided or, perhaps more 
accurately, spilled 30 to 90 cubic centimeters a few 
times each day but was constantly soaked. The defect 
was extensive with much scarring over the separated 
pubic fragments (Fig. 6). A very large cystocele was 
evident. The excessive scarring necessitated construc- 
tion of the urethra from a vaginal flap posterior to the 
vesical outlet (Fig. 7). This tube was raised from be- 
hind forward and left attached at the vesical outlet 
(Fig. 8). It could thereby be placed in the line of the 
old urethral channel, much as in Ward’s technique. 
In the postoperative period, the distal 2 centimeters of 
the new urethra separated, but otherwise there has 
been no fistula. The postoperative course was un- 
eventful and a cystogram on the twenty-first day 
indicated that urine was retained at the vesical neck. 
She could stop and start the urinary stream and after 
the removal of the cystostomy tube voided in amounts 
up to 350 cubic centimeters with compietely normal 
control. However, 2 months after operation this 
superb urinary control decreased for no evident reason 
during a period of an hour or less. Also mysteriously, 
the control has not lessened further since then. In the 
succeeding 10 months she has worn 1 or 2 perineal 
pads daily, instead of the 2 or 3 dozen worn pre- 
operatively. She has remained dry under any cir- 
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Fic. 6. Drawing from photograph of Patient 2 showing 
separation of pubis covered with extensive scarring and 
no remnant of urethra. 

Fic. 7. Outline of incision to form a urethra from 
vaginal wall in Patient 2. 

Fic. 8. Urethra formed and turned forward into pre- 
pared area in Patient 2. 


cumstances for at least an hour after voiding. With 
150 cubic centimeters instilled in the bladder, cough- 
ing did not demonstrate leakage unless the large 
cystocele was manually displaced. The urine prompt- 
ly became clear. This patient had the most extensive 
damage of any in our series and, although the result 
leaves much to be desired, the improvement has been 
of practical value. 

PatienT 3. This 43 year old woman had had a 
progressive increase in stress incontinence for 16 years. 
Four years earlier a vaginal correction was unsuccess- 
ful, and 7 months before admission a second attempt 
resulted in total incontinence. About 7 millimeters of 
thin damaged urethra remained attached to the vesi- 
cal outlet, and the remainder of the urethra was not 
evident on inspection. The bladder could retain 150 
cubic centimeters of fluid when the patient was lying 
quietly on her back, but all would gush out as soon as 
she moved. When she was up and about she was un- 
able to retain any urine. Although there was no 
cystocele, supporting the bladder base did greatly 
improve urinary control, even permitting some re- 
tention in the standing position. The postoperative 
course was uneventful. After the removal of the 
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cystostomy tube, the bladder had a capacity of 500 
cubic centimeters without leakage. There was no 
fistula and a residual urine of 20 cubic centimeters. 
She voided in amounts up to 500 cubic centimeters 
with quite normal control. The follow-up is incom- 
plete in detail, but a card received from her 1 year 
later stated, “I am completely recovered and happy.” 

Patient 4. This 41 year old woman was constantly 
soaking and rarely retained enough urine under any 
circumstances to void more than once in 24 hours. 
This state of affairs appeared 9 months earlier im- 
mediately after an attempted vaginal correction of 
stress incontinence. A subsequent second attempt also 
failed. The entire floor of the urethra was missing to 
within not more than 2 millimeters of the vesical neck. 
The vesical outlet gaped at approximately the size of 
a No. 24 French catheter, and the neck itself seemed 
about 1 millimeter thick. Manual support to the blad- 
der base did provide some incomplete control. The 
postoperative course was uneventful, and on removal 
of the cystostomy tube she voided in amounts of 150 
cubic centimeters with control which was described 
as, “not perfect but rather good.” In the early follow- 
up period she often had 2 or 3 weeks in which urinary 
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contol was strictly normal under any circumstances. 
Nea:ly 3 years after operation the urine remained 
clea’. and there was no fistula or residual urine. She 
void regularly without difficulty, and with 100 
cubi. centimeters in the bladder she could cough 
wit! out leakage. However, after gaining 30 pounds 
she .vore 2 perineal pads each day because of erratic 
leak on stress. 

P rent 5. This 22 year old obese woman was al- 
mos’ totally incontinent since a difficult forceps de- 
live. y 5 years earlier. An attempted repair had been 
unsiiccessful. The leakage was constant whether she 
was lying down, sitting, or walking. During the day 
she did void tiny amounts about every half hour. At 
night she did not void but dribbled urine profusely. 
Endoscopy revealed the urethra to be almost 1 centi- 
meter in length but the floor was largely composed of 
granulation tissue. At operation this granulation 
tissue was excised but it is noteworthy that most of the 
urethral roof and some of the lateral walls were still 
identifiable. Thirty-seven days after operation she 
voided in amounts up to 200 cubic centimeters with 
apparently good control, but she did wear 1 or 2 peri- 
neal pads daily which by description and inspection 
became only damp, not soaked. There was no fistula 
and the patient could stop and start the urinary 
stream. When last seen, 2 months after the operation, 
slight stress incontinence was the only undesirable 
finding. She has since left the country and has been 
lost to follow-up. 


SUMMARY 


It is evident that although strictly normal 
urinary control was not obtained in these 5 
cases, all the patients improved and all the 
improvements were objectively evident and 
of practical value. No patients were worse 
and there were no major complications. 

The principal consideration in selecting 
candidates for this operation appears to be 
the degree of probability with which the 
vesical outlet can be sufficiently elevated, 
fixed, and tightened through this combined 
vaginal and suprapubic approach. Forma- 
tion of a long urethra is an accessory benefit. 
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A STUDY OF OVARIAN DYSGERMINOMA WITH 
EMPHASIS ON THE ROLE OF RADIATION THERAPY 


ROBERT H. THOENY, M.D., MALCOLM B. 
ARTHUR B. HUNT, M.D., and DONALD S. 


Rochester, Minnesota 


ALTHOUGH RESULTS ACHIEVED in the treat- 
ment of malignant ovarian lesions are gen- 
erally disappointing, the outlook is bright- 
ened somewhat when the data on a rather 
rare type, the dysgerminoma, are surveyed. 
Because of its radiosensitivity, this type of 
ovarian tumor has a significantly greater 
chance for cure than do the more common 
types of ovarian cancer. However, the pros- 
pect can be only as hopeful as that of the 
men who treat patients with dysgerminoma, 
and it seems that a greater awareness of the 
curative potential is needed. 

In this article the experience with dys- 
germinoma at the Mayo Clinic is reported. 
Special emphasis has been placed on the 
role of radiation therapy administered pro- 
phylactically, as well as therapeutically, in 
cases of advanced lesions, in which mirac- 
ulous cures are sometimes obtained. 

Since Meyer’s original description of ovar- 
ian dysgerminoma, in 1931, disagreement as 
to the degree of aggressiveness of the tumor 
has caused uncertainty with regard to the 
proper method of treatment. Recent re- 
ports make it clear that the tumor possesses 
considerable malignant potential, which, 
however, appears to be less than that of the 
more common forms of ovarian cancer. 

About 30 per cent of dysgerminomas ex- 
hibit local extension beyond the confines of 
the ovary at laparotomy. Further dissemina- 
tion almost always occurs via the lymphatic 
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vessels in an ascending fashion, involving 
the periaortic and retroperitoneal noces 
and, later, the nodes of the mediastinum 
and left supraclavicular region. Hemaio- 
genic spread is a late manifestation, rep- 
resenting the entrance of tumor cells into 
the blood stream via the thoracic duct. 

Although there is general agreement by 
many investigators that the primary treat- 
ment of dysgerminoma is surgical, con- 
siderable disagreement exists as to what the 
extent of the initial operative procedure 
should be. Mueller and his associates as 
well as others have advocated that if the 
tumor occurs in a young, sexually normal 
woman and is unilateral and encapsulated 
with no evidence of spread, only the tumor 
need be removed. On the other hand, Pedo- 
witz and Grayzel (7) have stated that no less 
than total removal of the uterus and both 
ovaries and tubes constitutes minimal treat- 
ment regardless of the situation at the time 
of operation. With greater recognition of the 
malignant potential of dysgerminoma, many 
more surgeons are advocating the more radi- 
cal approach. 

There is widespread agreement that post- 
operative radiation therapy is a valuable 
adjunct to surgical treatment in the manage- 
ment of dysgerminoma. However, most re- 
ports indicate that this modality should be 
employed only in situations in which known 
tumor is left at operation or in which re- 
currence or dissemination has taken place; 
only a few would employ routine prophylac- 
tic roentgen therapy postoperatively for all 
patients with dysgerminoma. 

A number of cases of dysgerminoma have 
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bee: reported in which excellent palliation 
was achieved by roentgen therapy, despite 
repe ited recurrence of the tumor and the 
presnce of distant metastasis. What is more 
important, reports also describe apparent 
periianent cures after radiation therapy 
und:r similar circumstances. 

\\ ith respect to prognosis in general, a 
nuniber of factors appear to be operative in 
paticnts with dysgerminoma. The presence 
of spread noted at operation constitutes the 
single most serious finding. Prepubertal and 
postmenopausal patients with dysgerminoma 
have a poorer prognosis than do those in 
the middle age group. Also of ominous 
import are the occurrence of bilateral tu- 
mors, the presence of ascites—especially if 
hemorrhagic—rupture of the tumor cap- 
sule, admixture of other tumor elements—es- 
pecially chorioepithelioma—and recurrence 
of tumor any time after initial treatment. 

Five year survival rates reported in the 
literature vary between 12.5 per cent and 
66.7 per cent. Pedowitz and associates (6) 
found that of 70 patients traced for more 
than 5 years, 19 or 27.1 per cent were living; 
Santesson reported that 55 or 51.4 per cent 
of 107 patients were alive after 5 years. The 
benefit of postoperative radiation therapy 
is noted by the Pedowitz group who found 
a 43.7 per cent 5 year survival rate with 
roentgen therapy as opposed to only 30.8 
per cent without irradiation in patients with 
well encapsulated tumors. Those with non- 
encapsulated neoplasms showed a 23.1 per 
cent survival rate with radiation therapy 
compared to no survivors in the purely sur- 
gical group. Santesson similarly reported 
benefit from postoperative roentgen treat- 
ment with a 41.7 per cent 5 year ‘survival 
rate which was the result of operation alone, 
contrasted with 62.5 per cent survival when 
roentgen therapy was added. 


PRESENT STUDY 


Survey of the files of the Mayo Clinic 
from 1912 through 1959 revealed 27 cases of 
Ovarian dysgerminoma. All patients in- 
cluded were seen at the clinic, although 
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Fic. 1. Gross specimen of a 422 gram encapsulated 
ovarian dysgerminoma removed from a 29 year old 
pregnant woman. Cut surface demonstrates a solid, 
homogeneous appearance with dark areas of hemorrhage 
and necrosis which is typical of this type of tumor. 


some received no treatment here and others 
who were treated at the clinic had received 
prior treatment elsewhere. In all instances, 
the microscopic diagnoses were verified on 
surgical or freshly prepared sections. 

The ages of the patients when first seen 
ranged between 12 and 54 years. Forty- 
eight per cent of the tumors occurred in 
women who were 20 years of age or younger; 
85 per cent, within the first 3 decades. 

Twenty-five or 93 per cent of the tumors 
were unilateral, and only 2 or 7 per cent 
were bilateral. 

Only 1 lesion occurred in a patient with 
abnormal secondary sexual characteristics, 
and this was the oldest patient in the series, 
a 54 year old male pseudohermaphrodite. 

Pregnancy. Fifteen of the patients were 
married and 12 or 80 per cent of these had 
experienced 1 or more normal pregnancies 
prior to admission. Three patients had 
simultaneous occurrence of dysgerminoma 
with pregnancy. An additional patient had 
noted continued enlargement of the abdo- 
men after the birth of a child; a tumor was 
discovered 7 months post partum. ‘Two pa- 
tients had had normal pregnancies after 
treatment with unilateral oophorectomy. 

Clinical and laboratory findings. A history of 
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Fic. 2. Photomicrograph shows typical appearance of 
ovarian dysgerminoma. Note the uniformly large tumor 
cells with hyperchromatic nuclei and a stroma infiltrated 
by lymphocytes. On the basis of the cellular anaplasia 
and frequent mitoses, these malignant lesions were 
classified as grade 4 neoplasms, X75. 


menstrual irregularity was obtained from 10 
of the patients, 7 of whom reported scanty 
or irregular menstruation that had usually 
been present since menarche. ‘Two patients 
had never menstruated, 1 of these being the 
male pseudohermaphrodite. Only 1 patient 
had excessive bleeding at the time of menses 
or during the intermenstrual period, and 
she was found at laparotomy to have uterine 
metastasis. 

The symptoms most frequently encoun- 
tered in the series were abdominal pain in 
45 per cent and abdominal swelling or mass 
in 33 per cent. Five patients who were 
asymptomatic when seen had had ovarian 
tumors removed previously elsewhere. Two 
patients experienced episodes of acute 
abdominal pain with fever and chills as a 
consequence of torsion of the ovarian 
tumors. The average duration of symptoms 
was only 5.2 months. Manifestations of 
distant metastasis as the sole sign of diffi- 
culty were not found in any of the patients 
when first seen, but in 1 patient a large 
‘“‘positive”’ cervical node was present upon 
admission. 

The most frequent positive physical find- 
ing was that of an abdominal mass which 
was present in 20 patients or 74 per cent upon 
admission. In 7 patients, results of physical 


examinations upon admission were negative, 
and all had had ovarian tumors removed 
previously elsewhere. 

Results of diagnostic laboratory tests did 
not specifically indicate dysgerminoina. 
Friedman pregnancy tests were performed 
on 2 patients preoperatively with 1 positive 
reaction. Postoperatively, hormone levels 
were normal. Microscopically, the tumor 
contained small areas of trophoblastic tissue 
intermingled with typical dysgerminoma. 

Pathologic features. Thirteen of the ovarian 
tumors which were removed were available 
for gross study. Most were round or 
lobulated and of large size, varying between 
10 and 25 centimeters in diameter and be- 
tween 400 and 4,400 grams in weight (Fig. 
1). The growths were encapsulated and had 
smooth external surfaces. All were rather 
firm and rubbery, and none had any large 
cystic areas. The cut surfaces were of a 
homogeneous brainlike consistency with a 
grayish appearance, frequently interspersed 
with dark areas of hemorrhage and necrosis. 

The microscopic appearance of the tumor 
“parenchyma” was characteristic: tumor 
cells were uniformly large and round with 
pale-staining cytoplasm and large, centrally 
placed hyperchromatic nuclei containing 1 
or more prominent nucleoli. These cells were 
arranged in alveolar, columnar, or “mo- 
saic”’ patterns. The equally characteristic 
‘“‘stroma”’ was regularly infiltrated by lym- 
phocytes which were sometimes few, and at 
other times many, in number; the stroma 
also often contained scattered foreign-body 
giant cells of the Langhans type. Mitoses 
were frequent, and all malignant lesions 
were Classified as Broders’ grade 4 (Fig. 2). 
Two specimens contained admixtures of 
tumor elements other than dysgerminoma. 
One, that from a 12 year old girl, showed 
regions of grade 4 adenocarcinoma (Fig. 3), 
and this patient died 3 months postopera- 
tively. The other lesion, that from a patient 
with a positive pregnancy test, included 
elements of trophoblastic tissue (Fig. 4), and 
this woman was well 191% years after opera- 
tion and postoperative radiation therapy. 
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D. \semination. Seven patients, 26 per cent, 
were found to have extraovarian extension 
of tlie lesion at initial operation. Three of 
thes: had local invasion of surrounding 
pelvic structures, including involvement of 
the ::terus in each case. Three others had 
evidence of extrapelvic spread into the 
abdominal cavity; in 1 of these patients, 
carcinomatous material was found lying 
free in the peritoneal cavity, and in the 
other 2 patients, gross involvement of 
periaortic nodes up to the level of the dia- 
phragm was detected. ‘The seventh patient 
exhibited metastasis to the left supra- 
clavicular lymph nodes when first seen. No 
patient had isolated gross metastatic im- 
plants on the peritoneum. 

Eight patients, 30 per cent, returned to 
the clinic with recurrence of the tumor or 
further spread after initial treatment. 
There was dissemination in only 1 of these 
at the time of the original operation, and 
this patient was the only one who had re- 
ceived roentgen treatment prior to the 
diagnosis of clinical recurrence. The most 
frequent route of metastasis was lymphatic, 
with metastasis to pelvic or periaortic lymph 
nodes in 6 patients, mediastinal nodes in 2, 
and left supraclavicular nodes in 4 patients. 
Three patients also had evidence of hemato- 
genic spread to 1 or to both lungs, and an 
additional patient had osseous metastasis to 
the right ilium as interpreted roentgeno- 
graphically. In none was there metastasis to 
the liver or other abdominal organs or a 
recurrence in the remaining ovary. The 
initial recurrence of the tumor appeared 
within 2 years after operation in 6 of the 8 
patients, the remaining 2 patients having 
recurrences 334 and 5 years postoperatively. 


TREATMENT 


Surgical. Eleven patients underwent bi- 
lateral salpingo-oophorectomy as initial 
treatment; in 9 of these the uterus was also 
removed. This group included 5 patients 
with evidence of spread at laparotomy. 
Unilateral salpingo-oophorectomy was the 
initial form of therapy in 15 instances; in 1 
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Fic. 3. Photomicrograph of tissue from ovarian dys- 
germinoma with an area of grade 4 adenocarcinoma. 
This specimen was obtained from a 12 year old girl who 
died 3 months postoperatively with recurrent tumor, 


of these there was known spread at opera- 
tion. Also, for 1 patient, in whom a large, 
fixed abdominal dysgerminoma was found 
at laparotomy, only biopsy was performed. 

Subsequent surgical procedures were per- 
formed in 10 patients. Four of these patients 
who had no recurrence of tumor underwent 
prophylactic removal of the remaining 
ovary, and only biopsy was carried out in 
the remaining 6 patients. 

Radiation therapy. Radiation therapy was 
administered to 16 patients. Five patients 
received the therapy elsewhere, and since 
the exact techniques of treatment were not 
known these are not described in detail. 

Three patients received prophylactic 
irradiation to the pelvis despite lack of 
evidence of spread at operation. All 3 were 
treated elsewhere. Two have had no recur 
rence of the tumor in a 5 year period of 
observation; the third was given prophylac- 
tic roentgen therapy elsewhere on our ad- 
vice 2 months after removal of the malignant 
lesion, but the tumor appeared 1 year later 
in the left supraclavicular nodes, medias- 
tinum, and lungs. This patient received 
some of the radiation therapy at the Mayo 
Clinic and is, therefore, included among the 
cases treated at the clinic. 

Eleven patients with recurrent or meta- 
static lesions received all or part of their 
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Fic. 4. Photomicrographic appearance of tissue from 
ovarian dysgerminoma contains an area of fetal tropho- 
blastic tissue. The result of the Friedman pregnancy test 
in this patient was positive, and she was reported living 
1914 years after last radiation therapy, X110. 


radiation therapy at the clinic. Treatment 
techniques varied greatly depending on the 
equipment in use at the time, the clinical 
aspects of individual cases, and the methods 
preferred by the various therapists involved. 
The first patient was treated in 1917 with 
equipment of unknown kilovoltage. Only a 
1 day course of treatment was administered 
to the pelvis and abdomen for extensive 
abdominopelvic metastasis, yet she was last 
reported to be well 1714 years after the 
therapy. Two patients were treated in 1927 
and in 1935 with 135 kilovolt machines, half- 
value layer about 0.275 millimeter copper. 
The first patient had bilateral dysgermi- 
nomas and the other, hemorrhagic ascites. 
Both received short but rather intensive 
courses of therapy that delivered 600 to 700 
roentgens in air per treatment field in less 
than a week. Both of these patients died of 
the disease within 3 months after therapy. 
In 1940, another patient received treatment 
to large abdominopelvic fields and a left 
cervical field because of metastases to these 
regions. The course of therapy was adminis- 
tered with 130-kilovolt equipment, half- 
value layer 0.32 millimeter copper, and was 
necessarily intermittent—extending over a 
214 month period—because of recurrent 
leukopenia. A total dose of 850 to 1,150 
roentgens in air per field was given, and the 


patient was last reported to be free from the 
disease 1914 years after therapy. 

Two additional patients were treated in 
the 1940’s with 200-kilovolt machines, half. 
value layer 1.18 millimeter copper. ‘lhe 
first, who had pelvic spread, received a 
short, intensive course of treatment to the 
pelvis only; 600 roentgens in air per field 
was given in 4 days. Identical therapy was 
repeated after a 2 month interval, and the 
patient was reported well 15 years after this 
treatment. The other patient, the male 
pseudohermaphrodite, had extensive local 
spread and died from uremia and hemor- 
rhage after only 2 days of roentgen therapy. 

The remaining 5 patients were treated 
during the 1950’s when standard 250-kilo- 
volt equipment, half-value layer 1.3 to 1.5 
millimeter copper, or radioactive cobalt 
was employed. Treatment times usually 
extended for 4 to 5 weeks, and midplane 
doses of 3,000 to 4,000 roentgens to the 
pelvis and 2,000 to 3,000 roentgens to the 
abdomen and mediastinum were adminis- 
tered. Although most of these cases are too 
current for adequate follow-up study, all 
patients are living to date. 


COMMENT 


Analysis of the data from this series of pa- 
tients with dysgerminoma brings to light 
several important findings that warrant 
comment. Dysgerminoma proved to be a 
neoplasm with considerable malignant po- 
tential. Follow-up studies were made on 
all 27 of the patients in the series, and 7 are 
known to have died, 3 postoperatively and 4 
from recurrence of the disease. An addi- 
tional 7 patients who are still living have 
returned to the clinic with 1 or more re- 
currences of the tumor, and some of these 
patients may eventually succumb. Our 
experience, therefore, parallels that of 
Pedowitz and associates (6) and Novak who 
reported recurrence rates of 50 per cent and 
30 per cent, respectively. Of the 23 patients 
in our series who were treated in 1954 or 
earlier, 16 were reported to be living more 
than 5 years postoperatively, giving a 5 year 
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survival rate of 70 per cent. An additional 4 
patients treated since 1954 are alive less than 
5 years after treatment. 

All known deaths occurred within 1 year 
of the original treatment, and 5 of the 7 
living patients in whom recurrences de- 
veloped experienced them within 2 years 
after operation. Pedowitz and his co-workers 
also noted early recurrence of dysgermi- 
noma, with only 3 of 37 patients manifesting 
the initial recurrent disease more than 2 
years postoperatively. 

Fourteen patients in the present series 
who exhibited no spread of the tumor at 
laparotomy underwent conservative oper- 
ation; this consisted of unilateral salpingo- 
oophorectomy which was thought to be 
adequate initial therapy. It is noteworthy 
that recurrence of the tumor has taken 
place in 6, 43 per cent, of these patients. In 
no instance was the recurrent neoplasm 
deemed completely eradicable surgically; 
all patients required adjunctive radiation 
therapy. Because of the frequent recurrence 
of the tumor in patients receiving such 
conservative surgical treatment, we would 
recommend bilateral salpingo-oophorec- 
tomy and total hysterectomy as the treat- 
ment of choice for patients with dysgermi- 
noma, despite the problems inherent in the 
sterilization of young women.’ Such treat- 
ment becomes still more rational when one 
considers the advisability of utilizing routine 
postoperative radiation therapy to the pelvis 
and abdomen which in itself may result in 
sterility or damage to the reproductive 
organs or to subsequent offspring. 

Only 1 patient with recurrent dysgermi- 
noma was given prophylactic radiation 
therapy before dissemination was evident, 
and this therapy was administered else- 
where 2 months postoperatively, perhaps 
too late to prevent metastasis. Since dys- 
germinoma is a highly radiosensitive tumor, 
adequate postoperative radiation therapy 


IThis choice of treatment represents the consensus of the 
members of the Section of Cbstetrics and Gynecology of the 
Mayo Clinic except for one of the gynecologic surgeons, who 
believes that in selected cases of young women with a unilateral 
encapsulated tumor, he would still carry out unilateral oophorec- 
tomy as primary therapy. 
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should be given routinely to all patients 
with this disease. Teleroentgentherapy, with 
the use of either conventional or super- 
voltage equipment, is the modality of choice. 
In determining which regions should be ir- 
radiated in order to achieve maximal 
results, it should be emphasized that unlike 
most ovarian tumors dysgerminoma was 
found in this present study to metastasize 
almost exclusively via the lymphatic ves- 
sels; hematogenous dissemination occurred 
late, and peritoneal implantation was rare. 
Adequateroentgen therapy, therefore, should 
include at least the entire pelvis and peri- 
aortic nodal region up to the diaphragm 
within large treatment fields. The optimal 
dose and treatment time to be employed are 
less well defined by the present study, al- 
though a midplane dose of about 3,000 
roentgens given in 4 to 5 weeks should prove 
adequate both for prophylaxis and for 
management of known metastatic disease. 
Finally, it must be pointed out that the 
present series includes several patients in 
whom remarkable cures were obtained 
with radiation therapy in the face of known 
metastasis. One patient, in whom laparot- 
omy revealed multiple pelvic and abdomi- 
nal nodal metastasis, received only a 1 day 
course of conventional roentgen therapy 
immediately after operation, and she was 
free from the disease after more than 17 years. 
Another patient was found at laparotomy to 
have neoplastic involvement of 1 tube and 
ovary, the uterus, and the rectovaginal 
septum. This woman received 2 short, 
intensive courses of conventional roentgen 
treatment postoperatively with a 2 month in- 
terval between, and she was living 15 years 
after the treatment. A third patient was found 
at operation to have an ovarian dysgermino- 
ma containing focal areas of trophoblastic 
tissue, and biopsy demonstrated metastatic 
involvement of the left cervical nodal re- 
gion. This patient received an interrupted 
course of conventional roentgen therapy to 
the involved sites given over a 244 month 
period, and she was free from the disease 
1914 years after treatment. Another pa- 
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tient received radiation therapy on 3 oc- 
casions because of extensive metastatic 
disease and was well 714 years after the last 
course of treatment. Two additional pa- 
tients in the series who had roentgen 
therapy elsewhere for recurrent and meta- 
static dysgerminoma were reported to be 
living 10 and 12 years after last roentgen 
therapy. 

Several other authors, notably Rotton 
and Trueblood, Dunster and Bennett, and 
Hedberg, have reported similarly surpris- 
ing recoveries after radiation therapy for 
metastatic dysgerminoma. It should be 
stressed that the cures referred to herein 
have been achieved with roentgen therapy 
in patients having locally inoperable or 
widely disseminated dysgerminoma. Such 
results are rarely achieved in other fields of 
cancer therapy 


SUMMARY 


Data on 27 patients with dysgerminoma 
seen at the Mayo Clinic during the past 48 
years have been discussed. The tumor oc- 
curred most frequently in young, sexually 
normal women. A short history of abdomi- 
nal pain and an abdominopelvic mass noted 
on physical examination were characteristic 
findings. However, results of none of the 
diagnostic laboratory tests specifically indi- 
cated dysgerminoma. Pathologically, the 
neoplasms were large and encapsulated. 
The microscopic appearance duplicated 
that of seminoma of the testis and was 
uniformly that of a grade 4 malignancy on 
the basis of cytologic anaplasia. Clinically, 
also, the tumors were found to possess con- 
siderable malignant potential. Dissemina- 
tion occurred early postoperatively, and it 
took place primarily via the lymphatic 
vessels in an ascending fashion, involving 
the periaortic, mediastinal, and supra- 
clavicular nodes. 

Fourteen of the patients underwent con- 
servative operations consisting of unilateral 
salpingo-oophorectomy; none of these pa- 


tients exhibited dissemination at the time of 
laparotomy. Recurrence took place in 6 of 
these patients, and, therefore, this form of 
therapy seems inadequate. The best treat- 
ment for patients with dysgerminoma ap- 
pears to be a combination of complete 
surgical removal of the reproductive organs 
followed by adequate roentgen therapy. 

Eleven patients in the series received 
radiation therapy at the Mayo Clinic be- 
cause of known recurrence or dissemination 
of the lesions which were not amenable to 
thorough surgical eradication. ‘Techniques 
of therapy varied considerably. Currently, 
we would recommend routine roentgen 
therapy to the pelvis and abdomen with a 
midplane dose of about 3,000 roentgens in 
4 to 5 weeks. 

Included in the series are several instances 
of remarkable cures achieved with radiation 
therapy in patients with known inoperable 
recurrence or distant metastasis. Thus, it 
must be concluded that dysgerminoma is 
both a radiosensitive and a radiocurable 
tumor, a fact which emphasizes the need 
for a new, determined attitude among radio- 
therapists in the treatment of this disease. 
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AS SURGICAL GERMICIDES 


Los Angeles, California 


THE COMBINATION of iodine with an organic 
solubilizing agent or with a surfactant pro- 
duces an “iodophor.” The iodophor com- 
pounds have recently been hailed as highly 
effective, nontoxic, nonirritating, nonal- 
lergenic, and nonstaining germicides. The 
advent of these agents has been welcomed by 
the surgeon who finds himself in an era 
when antibiotic resistant infection, par- 
ticularly by the staphylococcus, is a princi- 
pal surgical problem. 

Since iodine was used by a French sur- 
geon in 1839 for the treatment of a wound 
abscess, it has been recognized by the 
medical profession as an effective germicide. 
Despite its biocidal effectiveness, it has not 
been used extensively in surgical practice 
during the past several decades because of 
several inherent disadvantages. One is that 
iodine is only slightly soluble in water; 
another is that its alcoholic solutions are 
caustic and irritating to tissue. In addition, 
many individuals display an allergic sensi- 
tivity to iodine. 

The combination of iodine with a surface 
active agent to produce an iodophor was an 
attempt to produce a germicide with the 
effectiveness but not the disadvantages of 
iodine. Garnes and associates and Shelanski 
and Shelanski recognized the potential uses 
of iodophors in medicine. Frisch and asso- 
ciates (2, 4) have recently made several 
studies which indicated the potential useful- 
ness of the iodophor compounds in surgery. 
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AN EVALUATION OF THE IODOPHOR COMPOUNDS 


RONALD BLATT, M.D., and JAMES V. MALONEY, JR., M.D., F.A.C.S., 


Their most significant result was the reduc- 
tion of the postoperative wound infection 
rate in patients who had had preoperative 
skin preparation with an iodophor com- 
pound. 

The apparent increase in staphylococcal 
infection has stimulated the surgeon’s 
interest in any agent which promises to 
reduce the incidence of surgical infection. 
It is pertinent to consider what the surgeon 
might logically expect from such a germi- 
cidal agent. At best, he might hope that the 
agent would sterilize his hands and the pa- 
tient’s skin, thereby eliminating the introduc- 
tion of infection from these specific sources. 
It would not be reasonable to expect that 
such agents would prevent the introduction 
of infection from many other well recognized 
fomites. In particular, the surgeon cannot 
expect a germicidal agent to replace hemo- 
stasis, delicate handling of tissues, fine 
ligature material, accurate approximation 
of tissues, elimination of dead space, and 
other basic surgical principles which for 
decades have been recognized as factors in 
the prevention of postoperative infection. 

The surgeon’s subconscious desire for an 
**Ehrlich’s bullet,” a single agent to elimi- 
nate infection, makes him the easy prey of 
commercial promotion which promises to 
eliminate this major problem of his surgical 
practice. During the past decade the surgeon 
has unjustifiably embraced a number of such 
panaceas only to be disillusioned. These 
efforts to control infection have been 
interesting, and perhaps helpful; unfor- 
tunately, they have sometimes diverted the 
surgeon’s attention from basic principles of 
surgery. The profession is about to be inun- 
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dated with a flood of iodophors and their 
promotional literature. For this reason the 
present study was designed not as a com- 
parison of various germicides but as an 
attempt to place iodophors in their proper 
perspective in relation to the whole field of 
surgical practice. 


IODINE AS A GERMICIDE 


Iodine is relatively insoluble in water (1 
part in 3,450 at 20 degrees C.). It is much 
more soluble in the common organic sol- 
vents such as ethyl alcohol, chloroform, and 
carbon tetrachloride. Its solubility in all 
solvents can be greatly increased by the 
addition of an iodide ion, usually as potas- 
sium iodide, so that polyiodide ions are 
formed: 


In popular surgical conception iodine is 
considered to be among the most toxic of 
germicidal agents. Strong solutions of iodine 
are Caustic to tissue and may produce burns 
and irritation of unbroken skin. Staining of 
skin surfaces and other materials is pro- 
nounced. Iodine in United States Pharma- 
copeia (U.S.P.) tincture strength is ab- 
sorbed through the skin and may obviate 
the validity of protein-bound iodine deter- 
minations. It is surprising, therefore, that 
data on the subject actually indicate that 
iodine is among the least toxic of all com- 
monly used germicides. The reason for this 
anomaly is that the surgeon usually thinks 
of iodine in terms of the standard U.S.P. 
tincture (formerly 7 per cent, now 2 per 
cent), rather than in terms of the relation- 
ship between the effective germicidal dose 
and the toxic dose. When considered in this 
manner, iodine is less toxic than mercuro- 
chrome, mercury bichloride, phenol, meta- 
phen, merthiolate, or even than hexylresor- 
cinol. 

It is because iodine has generally been 
used in the U.S.P. tincture strength that it 
has fallen into disrepute among surgeons 
and is considered too caustic to employ as a 
standard germicide. 
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IODOPHORS 

An iodophor is defined by Reddish as a 
complex which results from the combina- 
tion of iodine and a solubilizing agent or 
carrier and which contains or slowly liber- 
ates free iodine when diluted with water. In 
common surgical use the term iodophor 
refers to the combination of iodine with a 
surface active agent. Most of the commercial 
iodophors recommended for surgical use 
employ a nonionic detergent as a carrier; 
one preparation contains a cationic deter- 
gent. In the manufacture of an iodophor, 
the addition of iodine to a surfactant ap- 
parently results in a complex or combina- 
tion in which a portion of the iodine be- 
comes firmly bound and unrecoverable. 
The remainder of the iodine remains 
“available” and presumably effective for 
germicidal activity. Some of the advantages 
claimed for the iodophors are that they are 
bacteriocidal, nonallergenic, miscible with 
water, nonstaining, relatively nontoxic, and 
noncorrosive. 

A direct comparison of the effectiveness of 
the commercially available iodophors would 
be meaningless, since their germicidal 
activity might be expected to vary directly 
with their available iodine content and with 
the instructions for making “‘use dilutions” 
from the stock solution. Comparison of the 
iodophors with other popular germicides 
is beyond the scope of this study and is com- 
plicated by the fact that many factors other 
than germicidal effectiveness are important 
in the evaluation of germicides. For these 
reasons, the commercial iodophors were 
compared in dilutions prepared so that 
they were equipotent in relation to avail- 
able iodine content, experimentally deter- 
mined. Aqueous and alcoholic solutions of 
iodine were used as standards of comparison 
because considerable data are available on 
the effectiveness and toxicity of iodine in 
these forms. 


METHODS 


Both aqueous and alcoholic solutions of 
iodine were prepared such as to contain ap- 
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proximately 2 per cent free iodine. The 
aqueous solution was prepared by first dis- 
solving 24 grams of sodium iodide in 750 
milliliters of distilled water. Then 20 grams 
of pulverized crystalline iodine were slowly 
added with constant agitation, and the 
volume was then brought to 1,000 milliliters. 
The alcoholic solution was prepared by 
slowly dissolving by trituration 20 grams of 
iodine in 750 milliliters of 70 per cent, by 
weight, ethyl alcohol and then bringing the 
volume up to 1,000 milliliters. Comparison 
iodophors consisted of 3 commercially 
available preparations. All solutions were 
then back titrated with 0.1 normal sodium 
thiosulfate using soluble starch as the indi- 
cator to determine the amount of free or 
available iodine. Two of the commercial 
preparations gave no color with starch and 
the iodine itself had to be used to indicate an 
end point. On the basis of the titratable or 
free iodine, dilutions of the germicides were 
then made so as to contain equivalent 
amounts of available iodine. Bacteriologic 
testing was done on the basis of such equi- 
potent solutions. The solutions were stored 
in brown bottles and retitrated after 2 
months of shelf-life to determine if deteriora- 
tion had occurred. Bacteriologic testing was 
performed by the method outlined by 
Reddish against Staphylococcus aureus 
phage type 80/81, Pseudomonas aeruginosa, 
and a spore-forming bacillus. Five milli- 
liters of the dilution of the antiseptic solution 
to be tested were placed in a test tube and 
warmed to 37 degrees C. in a water bath. 
Then 0.5 milliliter of a vigorously shaken 24 
hour culture of the organism to be tested 
was added. A loopful—4 millimeter diam- 
eter standard platinum transfer loop—of 
material was transferred to a subculture 
tube at 5 and 10 minute intervals and 
incubated at 37 degrees C. for 24 hours. 
Results were recorded positive or negative 
for bacterial growth. Random samples of 
subcultures showing no growth were re- 
incubated 24 hours longer, and if no growth 
occurred they were reinoculated directly 
with a loopful of test organism from a 24 
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Fic. 1. Comparison of 3 iodophor compounds with 
aqueous and alcoholic solutions of iodine. Concentration 
necessary for 100 per cent kill. Results of 844 tests indi- 
cate no significant difference in the 5 preparations 
tested. 


hour culture. This procedure was carried 
out to insure that the negative result was 
not due to transfer of germicidal solution 
with the organisms. The subculture tubes 
contained 10 milliliters of a beef extract, 
agar broth; the large volume and the agar 
were employed to neutralize any carry-over 
of germicide. 


RESULTS 


The results of 844 cultures employing 3 
standard organisms and 5 germicidal solu- 
tions are presented in Figures 1 and 2. 
There was no significant difference in the 
germicidal effectiveness of aqueous or 
alcoholic solutions of iodine and the 3 com- 
mercial iodophors when they were com- 
pared on the basis of equivalent amounts of 
available iodine. This equality was true 
both for the concentration necessary to give 
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TABLE I.—RESULTS OF TITRATIONS FOR AVAILABLE 


IODINE 
Determined 
Reported available In, 
available Iz per cent 
(mfg. spec.), Titratton I, Titratzon II, 
Iodine compound per cent 2-9-61 4-10-61 
Aqueous solution... 1.836 1.852 
Ethanolic solution. 1.836 1.656 
Iodophors 
0.6 0.6462 0.6606 
_ 1.0 0.8564 0.8697 
1.6 2.005 1.987 


100 per cent kill against various organisms 
(Fig. 1) and for the percentage of kill at 
various concentrations (Fig. 2). The slight 
variation in the minimum concentration of 
germicide necessary to kill 100 per cent of 
the organisms apparent in some instances is 
a random variation and represents only a 1 
or 2 tube difference in the serial dilutions 
employed. The apparent slight increase in 
resistance of pseudomonas to the commer- 
cial iodophors compared to aqueous and al- 
coholic solutions is probably not significant. 

A series of control experiments was run in 
which the iodine was either left out in the 
preparation of the germicide solution— 
aqueous and alcoholic solutions—or was 
eliminated by titration with sodium 
thiosulfate—3 commercial iodophors. By 
this means it became possible to detect any 
germicidal activity attributable to compo- 
nents other than the free or available iodine. 
There was no germicidal activity demon- 
strable at concentrations as high as the 
1,000 parts per million series with any of the 
5 test germicides. In the case of the com- 
mercial iodophors the combination of the 
surfactant and the iodine molecule ap- 
peared to have no significant germicidal 
activity. Seventy per cent ethyl alcohol, by 
weight, was effective in completely abolish- 
ing bacterial growth, but was ineffective 
when diluted with an aqueous solution of 
potassium iodide in dilutions comparable 
to that used in the experiment. 

It has been stated that iodine is slowly 
and continuously released from the iodo- 
phor compounds as they are employed. No 
evidence of such activity was found in these 


experiments. All of the free or available 
iodine was removed by titration; standing 
did not make additional free iodine avajl- 
able. This would suggest one of the follow. 
ing possibilities: (1) that a certain portion of 
the iodine in the iodophor preparation jg 
irreversibly bound to the surfactant and the 
remainder is available and released jn- 
stantaneously, or (2) that the iodophor 
preparations consist of an irreversible com- 
bination of surfactant and iodine plus a 
certain amount of free iodine in solution. It 
is important to emphasize that the germi- 
cidal activity of iodophors is demonstrated 
by these experiments to be a result of the 
action of the free or available iodine which 
they contain. Removal of this free iodine by 
thiosulfate titration demonstrates that the 
iodine bound to the surfactant has negligible 
germicidal activity. This finding is in agree- 
ment with the report of the Council on 
Drugs of the American Medical Association 
in relation to one iodophor, “‘Although the 
detergent itself has some antiseptic proper- 
ties, the antimicrobial activity of the com- 
plex is derived almost wholly from the 
elemental iodine. . . . The wetting action of 
the detergent does, however, facilitate con- 
tact of the iodine with surface areas” (8). 

It is pertinent when evaluating commer- 
cial iodophors to note the amount of free 
iodine which they contain. A portion of the 
iodine, usually 20 to 30 per cent, is bound 
up in micelles with the surface active agent 
and is antiseptically inactive. The effective- 
ness of an iodophor compound may be ex- 
pected to be directly related to the amount 
of free, or available iodine and to the in- 
structions which are given for diluting the 
stock solution. 

One of the attributes of the iodophor com- 
pounds is stated to be that they are relatively 
nonstaining. The staining produced by the 5 
germicidal solutions was tested on light cot- 
ton cloth employing equivalent concentra- 
tions of free iodine. The cotton cloth was 
rinsed by repeated dipping in warm tap 
water for 5 minutes. No significant stain 
remained after washing with any of these 
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germicidal solutions. This experiment again 
emphasizes that another of the “desirable” 
characteristics of the iodophor compounds 
is imply an attribute of dilute iodine solu- 
tions in general. Table I compares the 3 
commercial iodophors as to reported total 
jodine content and available iodine content, 
determined by experiment. Additional in- 
formation is presented on the shelf stability 
of the 5 germicides over a 2 month period. 

It is not the purpose of this study to com- 
pare aqueous and alcoholic solutions of 
iodine and the various commercial iodophor 
preparations in relation to their effective- 
ness in preparing the skin of the surgeon’s 
hand or the operative site. Rather, the 
effort has been to place some perspective 
on what may reasonably be expected of the 
iodophor compounds in surgical practice. 
The in vitro bacteriologic tests described in 
these experiments should not necessarily be 
used as a guide in selecting a surgical germi- 
cide. Many factors other than the in vitro 
germicidal activity should be taken into 
consideration. 

There is considerable danger at present 
that the true value of the iodophor com- 
pounds may become lost in a welter of pro- 
fessional enthusiasm and commercial pro- 
motion. When the iodophors fail to solve the 
problem of surgical infection, recognition of 
the effectiveness and low toxicity of dilute 
iodine solutions, which iodophors are, may 
be lost. Although the micellular iodophor— 
combination of iodine with a surfactant— 
was shown in this study to be ineffective, 
it is quite possible that the surface active 
agent is valuable in removing dirt and fat 
from the skin. If so, then we have returned 
full circle to the era when the most popular 
germicidal procedure was a surfactant scrub, 
i.e., soap, followed by painting of the skin 
with iodine. 

Iodine has long been recognized as being 
a very effective and among the least toxic, 
when compared by therapeutic ratio, of all 
germicides. The prejudice against iodine has 
been abetted by the fact that the standard 
U.S.P. tinctures have been strong solutions 
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Fic. 2. Comparison of 3 iodophor compounds with 
aqueous and alcoholic solutions of iodine. Effectiveness at 
various concentrations. Results of 844 tests against a 
spectrum of 3 organisms indicate no significant difference 
in the 5 preparations tested. 


—7 per cent prior to 1947, 2 per cent at the 
present time. It has been the U.S.P. prepa- 
ration which has ordinarily been used in the 
preparation of skin surfaces for operation 
and which has led to undesirable reactions. 
These undesirable properties of iodine can 
be minimized by using dilute solutions. 

The results of the present study might well 
have been predicted on the basis of avail- 
able information. Allawala and Riegelman 
in 1953 developed a mathematical formu- 
lation of the thermodynamic relationship 
between the concentration of free iodine, 
the concentration of micellular surface ac- 
tive agent, and total titratable iodine in 
iodophor compounds. They conclude, ‘‘Al- 
though the amount of iodine present and 
the amount of surface active agent may 
vary significantly, the free iodine (nonmicel- 
lular) determines the biologic activity. It 
may be concluded, therefore, that the bac- 
teriologic activity of an antiseptic solution is 
proportional to the thermodynamic activity 
of the antiseptic agent, expressed in this 
case in terms of milligrams per cent of ‘free’ 
iodine, and is not necessarily dependent up- 
on the total amount of that agent.” 

This study should not be interpreted as a 
general indictment of the iodophor com- 
pounds. In fact, we use the iodophors in 
clinical practice. The surfactant supplies a 
pleasant soapiness, and it is reassuring to 
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employ one of the newest weapons in the 
fight against the staphylococcus. The deep 
brown color of the commercial iodophor 
gives the illusion, albeit false, of a germicide 
which is comparable in effectiveness to the 
U.S.P. tincture of iodine while having none 
of its undesirable characteristics. However, 
these subjective attributes can hardly be ex- 
pected to affect significantly the problem of 
surgical infection. A disquieting observa- 
tion by Towne and Barker at this institution 
indicates that neither the iodophor nor the 
hexachlorophene compounds are totally ef- 
fective in sterilizing the skin under all ex- 
perimental conditions. Moreover, there is a 
disturbing regrowth of organisms on the 
surface of the skin following iodophor prep- 
aration which is apparently avoided by the 
use of hexachlorophene. The principal ob- 
jection to the use of iodophors comes from 
the hospital pharmacist who has estimated 
that a change-over to an iodophor in this 
360 bed hospital would cost an additional 
24,000 dollars per annum. 


SUMMARY AND CONCLUSIONS 


An iodophor is a combination of iodine 
with an organic solubilizing agent or sur- 
factant. Interest has been generated in these 
compounds because they are reported to be 
effective, nontoxic, nonstaining, nonaller- 
genic germicides. The present study evalu- 
ates the effectiveness of these compounds in 
vitro against standard organisms and com- 
pares them on the basis of equivalent 


amounts of iodine to both aqueous and al- 
coholic solutions of iodine. It is concluded 
that: 

1. Iodophor preparations are germicidal 
and their effectiveness is attributed to the 
free or the available iodine which they 
contain. 

2. The combination of iodine and a sur- 
factant has negligible germicidal activity. 

3. Aqueous and alcoholic solutions of io- 
dine are as potent as commercially avail- 
able iodophors when compared on the basis 
of available iodine content under the con- 
ditions described. 

4. The desirable attributes which have 
been ascribed to iodophors are essentially 
those of weak iodine solutions. 
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HEMODYNAMIC AND HUMORAL CHANGES IN DOGS 
DURING THE ACUTE PHASE OF TRANSFUSION 


REACTIONS 


DONALD SILVER, M.D., WILLIAM DeMARIA, M.D., and WILLIAM G. ANLYAN, M.D., 


F.A.C.S., Durham, North Carolina 


THE RESPONSE during anaphylactic shock 
in dogs has been shown to be similar to that 
following injections of peptone, Escherichia 
coli endotoxin, ascaris extract, hydatid 
cyst fluid, and histamine into unsensitized 
dogs. Simonds, in reviewing the reactions in 
anaphylactic and peptone shock in the 
dog, showed that there was a rise in the 
portal venous pressure followed by a fall 
in central venous pressure and in peripheral 
arterial pressure. He postulated that the 
fall in the peripheral arterial pressure was 
secondary to a decreased venous return to 
the heart with a subsequent diminished 
cardiac output. The marked rise in portal 
pressure and the splanchnic congestion sug- 
gested that there was a block in the return 
of blood through the liver, probably at the 
site of the hepatic veins. The hepatic veins 
of dogs are extremely rich in smooth 
muscle and have been shown to go into 
severe spasm during anaphylactic shock 
and similar reactions. 

It has been noted that a similar “clinical” 
response occurs in dogs during transfusion 
reactions. This study was undertaken to 
define the hemodynamic alterations which 
occur during the acute phase of transfusion 
reactions in dogs. Humoral agents active in 
controlling vascular tone were studied. 


MATERIALS AND METHODS 


Healthy mongrel dogs of both sexes were 
used. Their average weight was 12 kilo- 
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grams. All animals were anesthetized with 
veterinary nembutal—30 milligrams per 
kilogram, intravenously. Initially, type A 
negative dogs were sensitized to canine 
A positive blood. However, dogs sensitized 
to human blood were substituted in later 
experiments with no change in the physi- 
ologic reaction. Washed red cells and whole 
blood were used as the sensitizing agents 
with no noticeable difference in the reaction 
produced. 

Polyethylene catheters were inserted into 
the vessels in which pressures were to be 
recorded. Cannulations of the portal vein, 
femoral artery, pulmonary art y, inferior 
vena cava, and jugular vein were per- 
formed according to standard procedures. 

Most pressure recordings were made with 
Sanborn twin viso or Sanborn poly viso 
recorders using Statham pressure trans- 
ducers (model P23AA) with a range of 
0 to 75 centimeters of mercury and an 
accuracy of +1 per cent over this range. 
On 4 occasions, a DR8-research recorder 
and Statham pressure transducers (models 
P23D) with a similar range and accuracy 
were used. Regardless of the type of record- 
ing apparatus used, it was calibrated for 
each experiment. In a few instances, the 
inferior vena cava and jugular vein pres- 
sures were recorded by connecting these 
vessels to manometers filled with saline. 
Electrocardiograms, using the standard 
limb leads, were obtained simultaneously 
with the pressure recordings by using 1 
channel and an appropriate amplifier on 1 
of the recording devices. 
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Fic. 1. Simultaneous recording of portal vein pressure 
(P.V.), femoral artery pressure (F.A.), pulmonary artery 
pressure (P.A.), and the electrocardiogram. The portal 
vein pressure changes occur earliest during the trans- 
fusion reaction. 


Relative cardiac outputs were measured 
during various phases of the transfusion 
reactions by using hippuric acid labeled 
with radioiodine. The radioactive substance 
was injected as a bolus into a jugular 
vein and was forced into the circulation 
by rapidly injecting 5 cubic centimeters 
of saline after it. Monitoring was performed 
over the point of maximum impulse on the 
left side of the thorax. A collimated external 
scintillation detector, coupled to a rate- 
meter and rectilinear recorder, was used in 
recording the output curves. Relative car- 
diac outputs were calculated by using a 
modification of the Hamilton dye dilution 
method (4). 

Serotonin was recovered from lysed 
platelets and protein-free filtrates of plasma 
or whole blood by adsorption on amberlite 
IRC-50 and elution with 3 times normal 
hydrochloric acid. The concentration of 


TABLE I.—PORTAL VEIN AND FEMORAL ARTERY 
PRESSURE CHANGES DURING 15 EXPERIMENTS 


Time, mins. Portal vein, Femoral artery, 
after — nm. H20. mm. Hg. 
injection Average Range Average Range 
Control 89 30-150 153/112 118/80-200/140 
2 453 143-675 58/33 38/30- 88/70 
5 410 155-650 61/39 32/16-116/72 
15 278 150-400 99/66 64/44-124/84 
30 195 75-416 111/83 84/401-54/116 
45 160 80-312 118/86 60/401-76/140 
60 151 65-300 130/91 68/521-90/132 
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serotonin in the eluate was then determined 
fluorometrically with the Farrand model A 
fluorometer using a 295 micron interference 
filter as the primary filter and Corning color 
filters 3486 and 4303 as the secondary filter. 
Details of the method will be published by 
Kirshner. Platelet counts were taken by 
using a phase microscope and standard 
procedures. Urinary 5-hydroxyindolacetic 
acid determinations were made according 
to the procedure of Udenfriend and asso- 
ciates. 

Glomerular filtration rates and effective 
renal plasma flows were measured accord- 
ing to standard techniques using creatinine 
and para-amino hippuric acid clearances 
respectively. Urinary catechol amines were 
measured by the method of von Euler and 
Floding. When hematuria was present, the 
urine had to be deproteinized first. Plasma 
hemoglobin concentrations were measured 
by using a Beckman spectrophotometer 
(model DU) and a modification of Hickam 
and Frayser’s method. 


RESULTS 


Usually, 20 cubic centimeters of the 
incompatible blood produced a reaction 
in the sensitized dogs. However, this dose 
was varied according to the sensitivity of 
the dog. In all transfusion reactions, there 
was evidence of hemolysis of red cells 
with plasma hemoglobin levels rising as 
high as 900 milligrams per cent—an average 
of 300 to 400 milligrams per cent. Hema- 
turia was observed during each reaction. 
Occasionally, a dog which had not received 
any blood before had a significant reaction 
with the first sensitizing injection. 

The greatest pressure changes were 
recorded in the portal venous and peripheral 
arterial systems. There was an early marked 
rise in the portal pressure; pressures of 
around 600 millimeters of saline were 
recorded in 4 dogs. The maximum rise in 
pressure occurred in the first few minutes, 
usually before the end of the second minute, 
and was sustained for 5 to 10 minutes. 
The femoral artery pressure varied in- 
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versely with the portal pressure. Pressure 
drops of 50 to 75 per cent of the control 
pressures were noted. In 2 dogs pressures as 
low as 32/16 and 32/20 millimeters of mer- 
cury were recorded at 5 minutes. Their con- 
trol pressures were 140/80 and 128/84 milli- 
meters of mercury, respectively. The peak 
pressure changes were usually reached in 
2 to 4 minutes and were followed by a 
gradual return toward the control values 
within an hour (Table I). By recording 
at a rapid rate, it was demonstrated that the 
rise in portal pressure always preceded the 
fall in peripheral arterial pressure (Fig. 1). 

The pulmonary artery pressure was 
recorded in 3 experiments. At no time 
during these experiments was any significant 
pressure change noted. The pressures varied 
according to the dog’s respiration and 
degree of shock but indicated that there 
was no obstruction to blood flow through 
the lung. 

Jugular vein pressures were recorded in 
3 experiments. There was an early, mild 
(15 to 30 per cent of control) fall in pressure 
over the first 2 to 6 minutes. During the 
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Fic. 2. Cardiac output, femoral artery pressure, portal vein pressure, and pulse changes in 3 dogs 
before and at 4, 20, and 60 minutes after a transfusion reaction. 


next 30 minutes this pressure gradually 
returned toward the control pressure. The 
inferior vena cava pressure fell very slightly, 
6 to 10 millimeters of saline, early in the 
shock period in the 2 experiments in which 
it was measured. 

Coexistent with the changes in the 
femoral artery and portal venous pressures, 
there occurred a fall in cardiac output. 
The observed fall was greater than one 
would expect simply from the bradycardia 
occurring during the shock period (Fig. 2). 
The cardiac output was lowest early in 
the reaction during the time when the portal 
pressure was highest. 

During the time of low cardiac output, 
high portal pressure, and low arterial 
pressure, there occurred a congestion of the 
liver, the bowel, and the mesenteric veins. 
This reaction usually lasted 30 minutes. 

The glomerular filtration rate and effec- 
tive renal plasma flows were considerably 
reduced during the phase of marked hypo- 
tension (Fig. 3). The reductions were 
directly proportional to the degree of 
hypotension. 
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Fic. 3. Changes in glomerular filtration rate and in 
effective renal plasma flow during transfusion reactions. 


Electrocardiograms were recorded con- 
tinuously during 15 experiments. The only 
constant change was in the T wave which 
usually became inverted early, in 1 to 2 
minutes, in the shock period. After 15 to 
30 minutes the T wave frequently became 
bifid. At the end of an hour the tracing was 
similar to the control (Fig. 4). Follow-up 
tracings were within normal limits. 

Platelet concentrations and whole blood 
serotonin levels varied inversely to the 
changes in the portal pressure. There was 
a precipitous fall in each early in the 
reaction, followed by a slow, gradual 
return toward normal (Fig. 5). In almost 
every instance, the urinary 5-hydroxyin- 
dolacetic acid level fell during the shock 
period (Table II). 

Urinary catechol amines were collected 
in 2 hour periods. The urinary adrenalin 
concentration was usually significantly 
higher than the control in all collection 
periods while the noradrenalin concentra- 
tion showed variable changes (Table III). 


TABLE II.—URINARY 5-HIAA CONCENTRATIONS 


——_—_—_5-HIAA 1n urine, mgm. per 30 min. 

Control 0-30 30-60 60-90 
0.455 0.185 = 
0.024 0.018 _ 
0.068 0.043 ~ 
0.015 0.466 _ 


0.125 0.027 
0.075 0.058 
0.043 0.004 
0.055 0.014 
0.069 0.026 


5-HIAA, 5-hydroxyindolacetic acid. 


TABLE III.—URINARY CATECHOL AMINES 


_____Mcegm. per 100 c.c. per 2 hr. collection pertod__.__ 
Dog Control 0-2 hrs. 2-4 hrs. 4-6 hrs, 


Kl1l 0.54 4.46 2.21 
K 6 0.62 315 1.61 
Ki2 1,15 1.69 1.21 


K13 2.07 0.75 0.23 
K16 0.69 4.11 4.73 
K17 1.21 3.37 0.75 
NORADRENALIN 
Kil 0.94 1.12 0.57 
K 6 1.09 0.35 0.19 
Ki2 1.01 0.13 0.22 


K13 0.21 0.36 0.39 
K16 1.95 1.70 
K17 1.30 2.89 0.46 


DISCUSSION 

It has been documented by Hamilton (3) 
that dogs have naturally occurring iso-ag- 
glutinins. However, the availability of po- 
tent, specific antisera remains a problem. In 
our experience, the transfusion of homolo- 
gous blood into unsensitized dogs resulted in 
a reaction rate of around 30 per cent; others 
have reported the reaction rate to be as high 
as 47 to 100 per cent. Recent workers have 
noted shock reactions, splanchnic conges- 
tion, and the uptake of large quantities of 
blood when using homologous blood to 
“prime” pumps during cardiopulmonary 
bypass in dogs. The incidence of reactions 
varied directly with the number of different 
donors which were used each time. 

The sequence of hemodynamic changes 
during a transfusion reaction indicated that 
there was an obstruction to the blood flow 
out of the liver. The site of this obstruc- 
tion was probably in the hepatic veins. 
Numerous investigators have called attention 
to the bundles of smooth muscle in the he- 
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Fic. 4. Serial electrocardiograms (lead II) taken before 
and during a transfusion reaction. 


patic veins in dogs. In fact, it has been shown 
that dogs have more smooth muscle in the 
hepatic veins than do most other animals. 
The sphincter action of this smooth muscle 
influences the way in which the dog liver 
responds to various agents. Knisely and 
Deysach have pointed out that the con- 
tractile qualities of the hepatic veins could 
control the volume of fluid trapped within 
the liver. 

The obstruction of blood flow resulted in 
a pooling of blood in the liver and in the 
portal and mesenteric veins. An abrupt rise 
occurred in the portal venous pressure. The 
degree of obstruction appeared to be related 
to the severity of the reaction since those 
dogs which had the darkest urines and high- 
est plasma hemoglobin levels also had the 
greatest pressure changes. The duration of 
the obstruction also varied directly with the 
severity of the reaction. 

The pooling of blood in the liver and 
viscera resulted in a decreased venous re- 
turn to the heart and a decreased cardiac 
output during the early acute phase. Most 
of the other changes observed, i.e., the re- 
duced arterial pressure and its sequelae, 
appeared to be directly related to the de- 
crease in cardiac output. 

The whole blood serotonin levels fell dur- 
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Fic. 5. Changes in circulating platelets and whole 
blood serotonin which occurred during transfusion re- 
actions. 


ing the acute phase of the transfusion reac- 
tion. The changes in the blood serotonin 
concentration paralleled the changes in the 
blood platelets The fall in urinary 5-hy- 
droxyindolacetic acid levels in the post- 
transfusion samples indicated that serotonin 
was not released during the reaction but 
that instead the platelets and their serotonin 
were sequestered somewhere. It has been 
suggested that the lung is the site of this 
sequestration. However, with the pooling of 
blood in the liver during the acute reaction, 
perhaps the sequestration might occur in 
the liver. 

Initial studies of urinary catechol amine 
concentrations during these reactions indi- 
cated that there was a rather constant rise 
in adrenalin and a variable change in nor- 
adrenalin. Adrenalin in large doses is a 
known constrictor of the hepatic veins in 
dogs; and, in small amounts, it is a dilator 
of the hepatic veins. 
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Histamine is a potent constrictor of the 
hepatic veins in dogs. Although the data are 
not included in this report, similar pressure 
changes to those reported occurred when 
small doses of histamine were given intra- 
venously to dogs. 

The relationships of the catechol amines, 
histamine, serotonin, and the adrenal ste- 
roids to each other and the role each plays 
in the obstruction produced in the hepatic 
veins require further investigation. 

It is interesting to speculate that perhaps 
the mechanism of “‘shock” in man after 
receiving incompatible blood is similar to 
that described herein. The hepatic veins in 
man contain smooth muscle similar to that 
described in the dog. It is known that the 
blood does not pool in the lungs in those 
patients who have transfusion reactions, 
and it might be assumed that it pools in the 
splanchnic system. However, for obvious 
reasons, objective data along these lines are 
difficult to obtain. One might speculate 
further that those patients who have trans- 
fusion reactions with little or no fall in blood 
pressure might have decreased sphincter 
actions of the hepatic veins or, perhaps, 
they have readily available portal-systemic 
shunts. 


SUMMARY 


1. Portal vein, femoral artery, jugular 
vein, inferior vena cava, and pulmonary 
artery pressures were recorded in. varying 
combinations before and during transfusion 
reactions in dogs. 

2. The earliest significant pressure changes 
observed were a marked rise in the portal 
venous pressure and a subsequent fall in the 
peripheral arterial pressure. The change in 
the portal pressure always occurred first. 

3. Paralleling the rise in the portal venous 


pressure, a pooling of blood occurred in the 
splanchnic system and in the liver. 

4. Subsequent to the pooling of blood in 
the splanchnic bed, there occurred a de- 
crease in the venous return to the heart, a 
decrease in cardiac output, and a fall in 
peripheral arterial pressure with subsequent 
falls in glomerular filtration rate and effec- 
tive renal plasma flow. 

5. Initial studies on the changes of sero- 
tonin, adrenalin, and noradrenalin concen- 
trations during these reactions were pre- 
sented. 

6. It is suggested that the mechanism of 
*‘shock”’ during the transfusion reactions in 
human beings may be similar to that ob- 
served in the dog. 
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REMNANTS 


IN THE SURGICAL TREATMENT Of biliary tract 
disease the primary operation most fre- 
quently performed is cholecystectomy. It 
is generally agreed that 85 to 90 per cent 
of patients treated by cholecystectomy alone 
or combined with common duct explora- 
tion for calculous biliary tract disease are 
relieved of their symptoms. The 10 to 15 
per cent whose symptoms persist or recur 
merit additional attention and study. 

It is our impression that most of the 
patients who continue to have symptoms 
after cholecystectomy fall into one of three 
groups. First are those patients whose 
symptoms were not the result of biliary 
tract disease although they had cholelithi- 
asis. These symptoms might be expected to 
persist, as they usually do. The second group 
are those patients in whom new complaints, 
often including jaundice, develop after 
cholecystectomy. This sequence of events 
suggests that such complaints are related 
to the operative procedure. For example, 
a common duct calculus that previously 
had caused no symptoms may give rise to 
pain and jaundice after cholecystectomy. 
Then too, scarring, distortion, and actual 
operative injury to the common duct may 
give rise to new complaints. The third 
group includes those patients in whom 
remnants of the gallbladder or cystic duct 
have been left behind. These patients are 
frequently relieved of their symptoms for 
varying intervals of time, from a few 
months to many years, only eventually to 
have them recur. 

The following 3 cases illustrate the 
variations of findings encountered in pa- 
tients with a cystic duct remnant. 


From the Department of Surgery, The New York Hospital- 
Cornell Medical Center, New 


THE SURGICAL TREATMENT OF CYSTIC DUCT 


FRANK GLENN, M.D., F.A.C.S., and JOHN C. WHITSELL II, M.D., New York, New York 


PatienT 1. A 73 year old white woman was admit- 
ted to The New York Hospital for the second time 
in October 1956, with a chief complaint of recurrent 
abdominal pain. A cholecystectomy had been per- 
formed 28 years previously in another hospital. 
After this procedure the patient did well for about 
15 years but then episodes of epigastric pain developed 
with frequent radiation to the right subscapular area. 
For several years these episodes of pain occurred only 
every 6 to 8 months, but in the preceding 2 years they 
had been occurring with increasing frequency. For 
the previous 6 months the pain had been occurring at 
intervals of from 2 to 4 weeks, frequently lasting 1 
or 2 days. These episodes usually, but not invariably, 
followed fatty meals. The patient had never been 
jaundiced and the stools had not been light nor the 
urine dark. 

On physical examination there was slight tenderness 
to palpation in the right upper quadrant. There was 
no involuntary spasm and no rebound tenderness. 
An upper right rectus incision was well healed. 
Laboratory studies showed urine and blood to be 
normal. Alkaline phosphatase was 4.5 units. Stool 
guaiac test was negative. Intravenous cholangiogram 
revealed a slightly dilated common duct with a cystic 
duct remnant and a single stone in the common duct. 

At the completion of preoperative evaluation, 
abdominal exploration was carried out. A cystic 
duct remnant with a portion of the ampulla of the 
gallbladder which together measured 1 by 1 by 4 
centimeters was found adherent to the proximal 
portion of the gallbladder bed. Several calculi were 
palpable within the cystic duct remnant. The com- 
mon duct was dilated to about twice its normal 
diameter, was quite thickened, and contained a 
single calculus, 1.5 centimeters in diameter, which 
was palpable near its distal end. The remnant of the 
gallbladder and cystic duct was excised; the common 
duct was explored and the calculus removed. No 
other calculi were recovered and an operative cho- 
langiogram showed no evidence of calculi and free 
flow of bile into the duodenum. The common duct 
was then drained with a T tube. The postoperative 
course was uneventful. 


This report is presented as an example 
of a cystic duct and gallbladder remnant 
which contained calculi in a patient who 
also had a calculus in the common duct. 


| 
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Fic. 1. Patient 1. Line drawing of an intravenous 
cholangiogram demonstrating a gallbladder remnant 
and cystic duct, and probable calculus in the common 
duct. 


Patient 2. A white woman, 58 years of age, was 
admitted to The New York Hospital for the first 
time in November 1957, with a chief complaint of 
recurrent episodes of upper abdominal pain. She 
had undergone a cholecystectomy in 1950 and had 
been told that the gallbladder contained stones. 
The patient had never been jaundiced, and common 
duct exploration was not performed. 

She remained free of symptoms until 3 months 
before her present admission when she developed 
the first of 7 distinct episodes of severe epigastric and 
right upper quadrant pain which frequently radiated 
to the right subscapular area. The pain was always 
accompanied by nausea and vomiting and frequently 
was so severe as to require the administration of 
narcotics by her local physician. Between episodes 
of pain the patient felt well and had a good appetite 
without specific food intolerance. At no time did she 
have chills, fever, clinical jaundice, or observe dark 
urine or light colored stools. 

Her physical examination was unrevealing except 
for mild epigastric and right upper quadrant tender- 
ness. Laboratory studies showed urine and blood to be 
normal. Alkaline phosphatase was 8.9 units; total 
bilirubin was 0.5 milligram per cent with 0.3 milli- 
gram per cent direct and 0.2 milligram indirect. 
Thymol turbidity was 2 units and cephalin floccula- 
tion 5 units. Prothrombin time was normal and 
serum amylase was 164 units. Transaminase was 57 
units. Three stool examinations were negative for 
occult blood. Electrocardiogram revealed left bundle 
branch block. Intravenous cholangiogram demon- 
strated a cystic duct remnant measuring 3 by 14 by 
Y4 centimeter. The common duct appeared slightly 
dilated with a shadow suggestive of a calculus. Gastro- 


intestinal series revealed a small duodenal diverticy- 
lum and barium enema showed normal function. 

After the studies mentioned were completed ab- 
dominal exploration was performed. A cystic duct 
remnant was found which measured 3 by 2 by 2 
centimeters. This contained no stones. The common 
duct was normal in size and texture, and no stones 
were palpable within it. However, because of the 
patient’s history of repeated attacks of pain and 
because no stones were found in the cystic duct 
remnant, common duct exploration was carried out. 
A single stone 3 millimeters in diameter was recovered 
from the distal end of the common duct. The cystic 
duct remnant was excised, the choledochotomy 
incision closed, and the common duct drained 
through a catheter inserted through the cystic duct. 

Four years later the patient was well and free of 
symptoms, 


This report is presented as an example 
of recurrence of symptoms 7 years after 
cholecystectomy in which there was a large 
cystic duct remnant without stones and a 
small calculus in the common duct that 
probably was the cause of symptoms. The 
origin of the calculus is not known but it 
may have been in the cystic duct remnant. 
It is worthy of mention that apart from 
the absence of stones in the cystic duct 
remnant the only other suggestion pointing 
toward the common duct obstruction was 
an alkaline phosphatase of 8.9 units. 


Patient 3. A 56 year old housewife was admitted 
for the first time to The New York Hospital because 
of “recurrent symptoms of gallstones.” In 1955, five 
years before, she had undergone a cholecystectomy 
for cholecystitis with cholelithiasis performed else- 
where. She had had attacks of right upper quadrant 
pain associated with nausea and vomiting for more 
than a year prior to operation. These she thought 
were precipitated by the ingestion of fatty foods. An 
oral cholecystogram revealed an enlarged but poorly 
functioning gallbladder with many calculi. After 
operation she had only occasional symptoms sugges- 
tive of her former complaints. Three years after opera- 
tion and about 2 years before admission she began 
to have severe attacks similar to those before chole- 
cystectomy. On complete evaluation including an 
intravenous cholangiogram, a large remnant of the 
gallbladder comparable to the ampullary portion 
visualized on oral cholecystogram 5 years before and 
an intact cystic duct were demonstrated. At opera- 
tion these findings were confirmed. A remnant of 
the gallbladder measuring 5 centimeters in diameter 
and a cystic duct 3 centimeters in length were re- 
moved. 
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Fic. 2. Patient 2. Photograph of intravenous cholangiogram and line drawing demonstrating a 


cystic duct remnant and common duct calculus. 


We believe that this patient’s symptoms 
were due to the gallbladder remnant and 
cystic duct. No calculi were found. It is 
too soon after operation, less than 7 months, 
to say whether or not she has been perma- 
nently relieved of her symptoms. However, 
in our experience, many patients with 
cystic duct remnants and without calculi 
within the remnant or in the common duct 
have had no recurrence of the symptoms 
after excision. 

As the number of cholecystectomies have 
increased and the risk of the operation has 
diminished, greater attention has been 
directed toward seeking the cause of ‘“un- 
satisfactory” results. In recent years, the 
cystic duct remnant has come to be more 
frequently considered as a cause for symp- 
toms following cholecystectomy. In 1936, 
Beye reported 14 cases of what he termed 
“reformed gall bladder’ and suggested this 
to be a definite entity as a sequel to cho- 
lecystectomy to which symptoms might 


reasonably be ascribed. In 1950, Garlock 
and Hurwitt reported their experience with 
30 patients. They strengthened the concept 
that a cystic duct remnant can cause symp- 
toms by reporting 2 patients in whom 
choledocholithotomy was performed and 
cystic duct remnants were left in place. 
This was early in their series before the 
significance of a cystic duct remnant was 
recognized. These patients continued to 
have symptoms even after the common 
duct calculi had been removed. These 
investigators also reported examples of 
the presence of calculi in both the cystic 
duct remnant and the common duct and 
expressed the view that calculi could be 
formed in the cystic duct remnant. Cohn 
and Hibner and Bartlett and Quincey 
have recently reported their experience 
and discussed the problem of the cystic duct 
remnant. 

In view of the ever increasing number of 
cholecystectomies performed each year 
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Fic. 3, A, Patient 3. Photograph and line drawing of an oral cholecystogram provided by the patient 
which had been taken prior to cholecystectomy in 1955. The gallbladder contains many calculi, and the 
ampullary portion is prominent. The patient remained free of symptoms for 3 years. B, Intravenous cholan- 
giogram, 1960. Because of recurrence of indigestion and attacks of pain similar to those prior to cholecyst- 
ectomy, complete re-evaluation including an intravenous cholangiogram demonstrated the residual 
ampullary portion of the gallbladder and long cystic duct. 
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among the expanding population through- 
out the United States, the total number 
of c\stic duct remnants which have been 
repo: ed seems surprisingly small. In 1959, 
Brown reviewed the problem and collected 
214 cases of cystic duct remnant reported 
to that time. 

In 1955, experience with this problem at 
The New York Hospital-Cornell Medical 
Centcr was reviewed by Glenn and Johnson 
(9). Vhis study covered the years from 
1 September 1932 to 1 September 1954, 
during which time 35 patients with cystic 
duct remnants underwent definitive surgical 
therapy. Pain was found to be the out- 
standing symptom of this condition and 
jaundice its commonest sign. Since the 
history and physical examination are in- 
adequate for definitive diagnosis, consider- 
able utilization has been made of roent- 
genologic examinations. This has been true 
especially since the introduction of intra- 
venous cholangiography in 1953. Detailed 
reports of the use of intravenous cholangiog- 
raphy to visualize the biliary tree have been 
published previously from this Center by 
Glenn, Evans, Hill, and McClenahan (8). 

Primarily because of the availability 
of this improved method of demonstrating 
the common duct and its immediate ap- 
pendages, and perhaps also as a result of 
an increasing awareness of the condition, 
the cystic duct remnant as a cause of 
symptoms following cholecystectomy is be- 
ing demonstrated more frequently. 

An additional 60 patients have undergone 
surgical removal of cystic duct remnants 
at this hospital during the period from 1 
September 1954 to 1 January 1961. This 
makes a total of 95 such patients treated 
surgically during the 28 years since 1932, 
almost two-thirds of them within the last 
5 years. With respect to the increased 
number of patients in recent years one 
point should be made clear. The original 
35 patients were all from the pavilion 
services except for 3 private patients. The 
last 60 cases comprise the entire experience 
from 1 September 1954 to 1 January 1961 
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of both pavilion and private services—29 
of the former and 31 of the latter. In most 
of these cases, the primary operation, 
cholecystectomy, was performed in another 
hospital. Of the first group of 35 patients, 
13 were operated upon at The New York 
Hospital-Cornell Medical Center. Of the 
second group, 60 patients, 9 were operated 
upon at this hospital, 5 from the pavilion 
and 4 from private service. 

Pain has continued to be the outstanding 
symptom associated with a cystic duct rem- 
nant. Every patient in the present series 
had abdominal pain at some time during 
the course of the illness following chole- 
cystectomy, the primary operation. Usually 
it was the predominant complaint. The pain 
is commonly located in the epigastrium 
and right upper quadrant, sometimes with 
radiation to the subscapular area and the 
right shoulder. Bizarre patterns of pain are 
more frequently seen in this condition than 
in uncomplicated gallbladder disease. 

Jaundice has been noted less frequently 
in the present series than in the group of 
patients we first reported on. It is still a 
common occurrence, however, and was 
present in 16, or 27 per cent, of the last 60 
patients as compared with 19, or 55 per 
cent, of the first 35 patients. This decrease 
is probably the result of earlier recognition 
facilitated by better diagnostic methods 
so that there is a shorter lag period between 
the onset of symptoms and definitive treat- 
ment. 

As has been emphasized by others, 
calculi are frequently associated with a 
cystic duct remnant. In the present series, 
11 patients had stones in the cystic duct 
remnant alone and 11 others had common 
duct stones without stones in the cystic 
duct remnant. Four patients had stones 
in the remnant as well as the common duct 
making a total of 26 patients, or 43 per 
cent, of the series who had stones. Of the 
15 patients in whom choledocholithiasis 
was demonstrated at operation, 8 had not 
been clinically jaundiced. 

Because of the high incidence of jaundice 
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TABLE I.—COMPARISON OF SIGNIFICANT DATA ON TWO SERIES OF PATIENTS (TOTALING 95) UNDERGOING 
EXCISION OF CYSTIC DUCT REMNANT 


Previous diagnosis 
Acute cholecystitis 
Chronic cholecystitis 
Unknown 


Roentgenographic findings 
Cystic duct remnant 
Dilated common duct 


Operative procedure 
Excision of cystic duct remnant 
Excision of cystic duct remnant plus choledochotomy . 


Operative findings 
Cystic duct remnant 
Cystic duct remnant without stones................ 
Cystic duct remnant with stones 
Cheledocholithiasis 
Calculi 


Deaths 


as well as of common duct calculi without 
jaundice, common duct exploration has 
been employed with increasing frequency 
during recent years. Common duct explo- 
ration was carried out in 46 of the last 60 
patients. Stones were recovered in 15 
patients, 33 per cent of those in whom com- 
mon duct exploration was performed, or 
25 per cent of this series. 

Since intravenous cholangiography has 
been available during the entire period 
covered by the present series, the roentgen- 
ographic evaluation of these 60 patients 
has been much more complete than was 
possible in the years before 1953. In 58 
of the 60 patients, intravenous cholangi- 
ography was carried out as part of the 
preoperative evaluation. This method was 
successful in demonstrating a cystic duct 
remnant in 27 patients. In an additional 
8 patients a common duct stone was 
demonstrated. The common duct was 
demonstrated, roentgenographically, to be 
dilated in 2 other patients without direct 
evidence of a cystic duct remnant or a 
common duct calculus. At operation a 
cystic duct remnant was found in both, 


First series: 35 patients 
to 9-1-54_. 


No. of patients 


Second series: 60 patiets 
9-1-54 to 12-31-6___ 
No. of patients 


Per cent Per cent 


8 5 
21 53 


and in one, there was a common duct cal- 
culus. Intravenous cholangiography failed 
to visualize any part of the biliary tree in 
11 patients, while in an additional 10 it was 
interpreted as normal. Thus in 83 per 
cent of the patients examined, this study 
either definitely established the diagnosis 
of cystic duct remnant or choledocholithia- 
sis, or the failure to visualize suggested 
disease of the liver or biliary system. In 
the absence of jaundice, this examination 
is and will probably remain one of the 
most important studies to be made in 
patients with a recurrence of symptoms 
following chclecystectomy. Unfortunately, 
in patients in whom the serum bilirubin 
is over 3 milligrams per cent, intravenous 
cholangiography uniformly fails to visualize 
the common duct and consequently is of 
no value in demonstrating a gallbladder 
remnant or cystic duct remnant. 

The more pertinent data from both 
series of cases are summarized in Table I. 


DISCUSSION 


In a review of 95 patients treated surgi- 
cally for cystic duct remnants, some with the 
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ampullary portion of the gallbladder, at 
The New York Hospital-Cornell Medical 
Centcr, it was evident that in most instances 
the condition need not have occurred. The 
primury operation was incomplete. In- 
teres\ingly enough, only 13 of the 95 pa- 
tient. underwent cholecystectomy for acute 
chol:cystitis. In 9 of the remaining 82 pa- 
tients. it was not possible to determine from 
the lu:story whether the condition was acute 
or chronic prior to the first operation. The 
other 73 were operated upon for chronic 
cholecystitis. This finding has led to the 
belie! that in most cases a cystic duct rem- 
nant is left not because of a difficult dis- 
section due to pathologic changes, such as 
are sometimes associated with acute chole- 
cystitis, but because of insufficient care 
completely to delineate the junction of the 
cystic with the common duct. The fact 
that anomalies of the hepatic artery, com- 
mon duct, and point of entrance of the 
cystic into the common duct occur in some 
15 to 20 per cent of patients is well known. 
Because the close approximation of a long 
cystic duct to the common duct as they 
extend parallel to each other for a con- 
siderable distance within the hepatoduo- 
denal ligament may be obscured by adja- 
cent peritoneum and areolar tissue, meticu- 
lous surgical dissection is required to demon- 
strate the actual cystocholedochal junction. 

Michels made an extensive study of 
anomalies of the biliary system and stated 
that ‘“‘although, in most instances, the 
cystic duct opens to the right of the hepatic 
duct, there are sufficient cases where the 
cystic duct joins the hepatic duct anteriorly, 
posteriorly, or to the left to warrant the 
statement that the cystic duct may open 
anywhere along the course of the hepatic 
duct.” 

Benzadon has reported that the cystic 
duct may be visualized by cholangiography 
both in patients who have their gallbladders 
and in those who have undergone an 
incomplete operation for its removal. The 
exact location of the junction of the cystic 
duct with the common duct is the reason 


E 


Fic. 4. Variations of cystocholedochal junction. A, 
Usual mode of entrance of cystic into hepatic duct. 
B, Cystic duct crossing anterior to hepatic duct and 
entering on left side. C, Cystic duct crossing posterior 
to hepatic duct and entering on left. D, Cystic duct 
entering hepatic duct from posterior aspect. E, Cysto- 
choledochal junction rendered obscure by overlying 
peritoneum and areolar tissue as the cystic duct runs 
parallel with the hepatic duct for several centimeters 
before actually entering the common duct. 


for grouping of patients on an anatomic 
basis. Four locations of the cystocholedochal 
junction are listed: (1) normal, (2) anterior, 
(3) medial, and (4) posterior. We wish to 
emphasize that the cystic duct frequently 
is not only parallel to but actually intra- 
mural in relation to the lumen of the 
common duct. Because of these variations 
in location, a cystic duct remnant may be 
inadvertently left during cholecystectomy. 
No attempt should be made to remove that 
portion of the cystic duct that is within 
the wall of the common duct as has been 
emphasized by Braasch. 
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In the removal of a gallbladder, we 
strictly adhere to the method whereby 
the cystic duct and cystic artery are identi- 
fied and the latter temporarily occluded 
at the beginning of cholecystectomy. The 
gallbladder is then dissected from above 
downward and extreme care taken to 
separate cystic artery and cystic duct so that 
these structures can be secured and divided 
separately. The cystic duct itself is not 
divided until the junction of the cystic 
and common ducts is identified beyond 
question. The cystic duct is then divided 
3 to 5 millimeters from its junction with the 
common duct and secured with a ligature of 
No. 3-0 plain catgut and a transfixion 
suture of No. 3-0 silk 1 or 2 millimeters 
proximal to the point of division. Constant 
attention to the surgical principles of 
hemostasis, unequivocal identification of 
structures, meticulous dissection to their 
origin, and individual ligation and division 
of cystic artery and cystic duct should 
prevent leaving a remnant of the cystic 
duct. 

The clinical symptoms presented by a 
retained cystic duct are usually similar to 
those produced by a diseased intact gall- 
bladder. The similarity of symptoms are 
so constant that their presence following 
cholecystectomy should lead one to suspect 
a gallbladder or cystic duct remnant. The 
diagnosis can usually be confirmed by 
intravenous cholangiography. In our ex- 
perience, this examination has been suc- 
cessful in indicating biliary tract disease in 
more than 80 per cent of patients sub- 
sequently shown at operation to have cystic 
duct remnants or coexisting common duct 
stones. In 47 per cent, the cystic duct 
remnant itself was demonstrated. Intra- 
venous cholangiography should certainly 
be attempted in all patients with a bilirubin 
of less than 3 milligrams per cent who have 
recurrence or persistence of symptoms after 
cholecystectomy. 

With respect to this group of patients who 
have a persistence or a recurrence of symp- 
toms following cholecystectomy, certain 
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aspects of diagnosis and treatment merit 
elaboration. It is emphasized that every 
cystic duct remnant does not cause symp- 
toms. Other causes such as gastric or 
duodenal ulcer, hiatus hernia, chronic }an- 
creatitis, and gastrointestinal tumors should 
be sought for. Particularly when the symp- 
toms are not typically those related to the 
biliary tract, the cystic duct remnant 
should be incriminated as the cause of 
symptoms only after other possible causes 
have been eliminated. Only after thorough 
preoperative evaluation has established the 
diagnosis of a cystic duct remnant and 
ruled out other diseases capable of pro- 
ducing similar symptoms is surgical treat- 
ment indicated. Calculi in the cystic duct 
remnant or in the common duct or in both, 
of course, make the indication for operation 
more urgent. Under these circumstances, 
operation should be embarked upon without 
delay unless there is some specific contra- 
indication. 

The specific surgical procedure should 
include complete excision of the remaining 
portion of the cystic duct and common duct 
exploration. Since a high percentage of 
these patients have been jaundiced and 
choledocholithiasis has also been present 
in a considerable number who were not 
jaundiced, we believe that the presence 
of a cystic duct remnant is an indication 
for common duct exploration. At the com- 
pletion of choledochotomy the common 
duct is always drained either with a T tube 
or a catheter inserted through the cystic 
duct. 

The number of patients who have been 
operated upon in The New York Hospital- 
Cornell Medical Center during the 6 year 
period between 1955 and 1961 suggests 
that cystic duct remnant as a cause of 
persistent or recurrent symptoms following 
cholecystectomy is by no means rare. The 
history and intravenous cholangiography 
should provide justification in establishing 
the diagnosis. Operation should not be 
delayed thereafter unless there is some 
contraindication. Excision of the cystic 
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duc' remnant and common duct explora- 
tion. we believe, should be performed in all 
inst. nces. The prevention of this condition 


is evident. 


AND CONCLUSION 


.\ few hundred patients treated surgically 
for cystic duct remnant since 1936 have 
bee. reported on. A small series of 35 
paticnts operated upon during the 22 year 
period between 1932 and 1954 is compared 
witli a group of 60 patients treated in a 
similar manner during a 6 year period 
between 1955 and 1961. The close correla- 
tion of symptoms, clinical observations, and 
roentgen ray findings, and at the same time 
the elimination of the presence of other 
conditions as a cause of symptoms that 
persist, recur, or develop following chole- 
cystectomy are essential in establishing 
that a cystic duct remnant should be ex- 
cised. If operation is undertaken, common 
duct exploration for calculi should be 
performed in addition. 

The relief of symptoms following opera- 
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tion has been gratifying in the early years 
of postoperative follow-up. Those patients 
on whom operation was performed a suf- 
ficient number of years ago to permit long 
term evaluation suggest that this alleviation 
of symptoms is indeed permanent. 
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AIR CYSTS OF THE LUNG 


San Francisco, California 


IN RECENT YEARS air cysts of the pulmonary 
parenchyma have been recognized with 
increasing frequency, largely as a result of 
the greater use of routine chest films, the 
development of low risk exploratory thora- 
cotomy, and a better understanding of the 
pathologic nature of cystic processes which 
involve the lung. Cavitary lesions formerly 
considered to be due to tuberculosis, pul- 
monary abscess, or cysts resulting from 
granulomatous disease can now be dis- 
tinguished with reasonable accuracy from 
true air cysts of the lung. Various reports 
bear witness to the fact that the incidence of 
complications in cysts of the lung is of such 
magnitude that a surgical approach can be 
strongly considered. The likelihood of 1 or 
more of 4 major complications, namely in- 
fection, hemorrhage, rupture, or disturb- 
ances of pulmonary function, is such that 
operative management has assumed a 
prominent role in the care of patients who 
harbor these lesions. 

A variety of descriptive terms appears in 
the literature to describe air-containing 
spaces within the lung. They have been 
referred to as blebs, bullae, pneumatoceles, 
tension cysts, congenital cysts, and a number 
of other designations. Rather than clarify- 
ing the problem, this conglomeration of 
terms serves only to confuse a classification 
of disease which should in reality be rather 
simple. The all-inclusive term, air cyst of the 
lung, is preferable since it adequately de- 
scribes the essential pathologic process. 
Variations in size, location, character of the 
cyst wall, and even the mode of develop- 
ment of the cysts are of such insignificance 
that one term should suffice for all. The 
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term cyst, by strict definition, implies the 
existence of a sac which is filled with fluid or 
a fluid-like substance. However, conven- 
ience in phraseology should allow the term 
air cyst to be used to the exclusion of all 
others since the advantages of simplicity of 
nomenclature override the purely semantic 
objections to its use. 


ETIOLOGY 


Air cysts are produced by a variety of 
mechanisms. It is generally recognized that 
some are congenital. Air cysts have been 
demonstrated in newborn babies, some of 
whom required emergency operative treat- 
ment shortly after birth (Fig. 1a and b). 
Occasionally they are associated with struc- 
tural abnormalities elsewhere in the body, 
which lends further support to the con- 
genital origin of some of these lesions. The 
presence of multiple cysts occupying one or 
more segments of the lung rather than single 
unilocular lesions also suggests that they 
may be congenital. Three other mecha- 
nisms can be described. The first of these is 
related to the cystic enlargement of an 
ectatic bronchus. A gradual ballooning-out 
of such a bronchial segment may eventually 
produce a cystic area. A lesion produced in 
this manner is usually quite small and is 
composed of a partially epithelized in- 
terior along with a firm, fibrous irregularly 
contoured wall. Cysts arising on this basis 
are uncommon. The last 2 mechanisms are 
concerned with the dissection of air within 
the lung itself. One of these allows the escape 
of air from an alveolus or respiratory bron- 
chiole toward the periphery of the lung. Air 
thus released moves distally, accumulates 
beneath the visceral pleura, and appears as 
a small blister-like area on the extreme 
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periphery of the lung. These small cysts 
whose outer walls are composed only of thin 
visceral pleura are common and are often 
seen as incidental findings at thoracotomy. 
They usually appear as a beadlike string of 
small air cysts at the periphery of a lobe, 
most commonly along the lobar fissures, and 
are commonly referred to as blebs. Should 
air escape into adjacent alveoli by successive 
rupture of the alveolar walls rather than 
into the subpleural plane, air cysts arise 
whose walls are composed mainly of the 
remnants of adjacent alveoli into which the 
air dissection has occurred. The outer cover- 
ing or roof of these lesions is again com- 
posed of visceral pleura. These lesions are 
not infrequent incidental findings, espe- 
cially in the apical area of the lung, and have 
been termed bullae. As these lesions enlarge 
along with other similar areas adjacent to 
them, a cluster of air-containing sacs is 
produced. Although there is no essential 
difference in the mechanism involved, such 
a lesion is often spoken of as bullous emphy- 
sema merely because of the difference in 
size and configuration. Regardless of the 
mechanisms which produce these cysts, all 
of the resultant lesions are air-containing 
areas which do not differ enough to warrant 
the use of separate terms (Fig. 2). 


Fic. 1. a, Rapidly enlarging congenital air cyst of the right lung in a7 month old baby. The 
lesion caused progressively severe respiratory distress, and operative excision of the large cyst became 
necessary. The air cyst had almost completely replaced the middle lobe and had extensively com- 
pressed the remainder of the right lung. b, Note the rapid enlargement within a 2 week period. 
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If the simple term air cyst were applied 
to all types of localized air-containing areas 
in which the remainder of the lung tissue is 
normal, the term emphysema could be re- 
stricted and specifically limited to those 
conditions of the lung in which generalized 
bilateral involvement of most or all seg- 
ments of the lung exists. The further use of 


Fic. 2. Autopsy specimen of a lung fixed in an inflated 
condition. Air cysts of various sizes, shapes, and locations 
are present. The lung parenchyma elsewhere is reason- 
ably normal. Instead of the multiple classification of 
blebs (circle), bullae (arrow), and bullous emphysema 
(enclosure), the simple term air cyst adequately describes 
all of the pathologic conditions present. 
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Fic. 4. 


Fic. 3. a, Inspiratory film of patient with emphysema. 
All lung segments are involved bilaterally. The upper- 
most areas are more severely affected. Little or no 
roentgenologically normal lung parenchyma remains. 
b, Air cyst of the right midlung field. The well localized 
lesion is surrounded by normal lung tissue. The fluid 


level within the cyst is clearly demonstrable in this view. 
Fic. 4. a, A 9 year old boy with recurrent bouts of 
pneumonia in the left midlung field. Diffuse infiltration 
of the area was noted in August 1955. b, After clearing 
of the pneumonic process, October 1955, 2 cysts, 1 con- 
taining a fluid level (arrow), can be recognized. 
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descriptive terms which would be quite 
likely to appear, such as chronic degenera- 
tive emphysema, chronic obstructive em- 
ph\sema, or any other qualifying phrase, 
would not detract from the fundamental 
consideration that the condition is a gen- 
eralized one as distinct from localized cystic 
disc.se of the lung. The two terms, air cyst 
and emphysema, would imply the exact 
physiologic and clinical problem involved 
(Fig. 3a and b). 


PATHOLOGIC ANATOMY 


Air cysts in the pulmonary parenchyma 
are functionless. Whether the air cyst arises 
on a congenital basis or by one of the other 
mechanisms discussed previously, the bron- 
chioles immediately adjacent to the lesion 
are often abnormal. ‘The abnormalities may 
result from the effects of compression by 
the cyst, from their obstruction due to re- 
tained secretions, or possibly from develop- 
mental defects in the bronchi themselves. 
As a result, the normal mechanisms for the 
removal and drainage of bronchial secre- 
tions in the region of the air cyst are either 
markedly curtailed or may even be absent. 
The lack of normal drainage contributes 
not only to the development of infection in 
and about the cystic area but also to its 
chronicity once infection has occurred. The 
healing processes may cause further oblitera- 
tion or angulation of bronchi by fibrous 
tissue scarring. Because of these several facts, 
repeated bouts of “pneumonitis” in the 
parenchyma immediately surrounding the 
lesion are not an uncommon finding in the 
history of patients with air cysts. Often the 
cystic nature of the lesion may not be ini- 
tially apparent on roentgenologic examina- 
tion since the inflammation adjacent to and 
surrounding the cyst may cause a uniform 
density which suggests that only a diffuse 
pneumonitis exists. When the associated in- 
flammatory process clears, the cystic lesion 
may then be recognized as such (Fig. 4a 
and b). In these circumstances, the cavitary 
lesion which becomes apparent roentgeno- 
logically may be considered to be due to 
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the sterilization of a pulmonary abscess and 
its healing with preservation of the cavity, 
perhaps even with partial epithelization of 
its interior. The exact differentiation of these 
two entities is often difficult. However, the 
symptoms in patients with pulmonary ab- 
scess are usually more severe and last longer 
than is usual for the clearing of the “‘pneu- 
monitis” surrounding a pre-existing cyst. 
Also, the thick-walled contour of a pulmo- 
nary abscess seen on roentgenologic exami- 
nation often serves to differentiate it from a 
pre-existing cystic process. Moreover, in 
pulmonary abscesses, the amount of sputum 
produced is usually more than in infected 
air cysts since the degree of bronchial com- 
munication is much greater. 

The study of surgically excised specimens 
in the laboratory often fails to identify the 
exact type of air cyst. Oftentimes it is im- 
possible to distinguish developmental from 
congenital cysts. If the epithelial lining 
consists of ciliated epithelium, the lesion 
might well be considered to be congenital 
(Fig. 5a). A fibroalveolar type of lining sug- 
gests that the lesion is developmental, re- 
sulting from rupture of adjacent alveolar 
walls to form the cyst. In many instances, 
however, the cyst wall may be so altered by 
infection or tension phenomena within its 
interior that an indeterminate type of lining, 
composed of fibrous tissue, scattered bits of 
epithelium, and cellular debris, is all that 
remains (Fig. 5b). 


CLINICAL MATERIAL 


Since 1945, 23 patients with air cysts 
involving the pulmonary parenchyma have 
been operated upon at the University of 
California Medical Center, San Francisco. 
Thirty-two other patients with generalized 
emphysema have also undergone surgery 
(36 operations) but are not included in this 
report. During this period the thoracic sur- 
gery group also observed 19 other patients 
who were not operated upon although air 
cysts were known to be present since the 
lesions were asymptomatic or nearly so. 
Other types of intrathoracic cysts, such as 


+ 


724 Surgery, Gynecology ¢ Obstetrics - December 1961 


Fic. 5. a, Cyst wall with ciliated columnar epithelium possibly representing a congenital air cyst 
of the lung. In spite of the marked inflammatory reaction the ciliated epithelium was preserved. b, 
Infected cyst showing fibrous tissue lining (bracket) part of which was hyalinized. Some 
columnar, nonciliated epithelial lining remains (arrows) even though repeated bouts of infection 


had occurred during a 10 year period. 


bronchogenic or parasitic cysts or those 
arising from granulomatous diseases of the 
lung, are specifically excluded from this 
study. Four patients in whom a cystic proc- 
ess is presumed to have developed in the 
lung as the result of healing of a pulmonary 
abscess are likewise excluded. In each of 
these 4 patients, roentgenologic studies of 
the thorax prior to the development of the 
abscess showed normal lung fields. 

In the present study of 23 patients with 
air cysts of the lung, it became apparent 
that there was some merit in distinguishing 
thick-walled cysts from those whose walls 
were thin and membranous. This simple 
distinction should not be considered as a 
classification but only as a method to distin- 
guish one type from the other by their roent- 
genologic appearance. The _ thick-walled 
cysts are more likely to contain fluid as well 
as air while fluid can be seen only rarely in 
the thin-walled lesions (Fig. 6). This finding 
is probably related directly to the type of 
lining of the thick-walled cysts. 

The islands of secretory epithelium in the 
interior lining of the cyst may secrete fluid 
into the lumen as long as the pressure within 
the cyst does not exceed the secretory pres- 
sure of the epithelial cells. Because of the 
previously mentioned inadequate drainage 
of the cyst area due to distortion or dis- 


arrangement of adjacent bronchi, contami- 
nation and infection of the fluid within the 
cyst are not uncommon. In this series, 11 
patients were operated upon who had air 
cysts found on roentgenologic and _ patho- 
logic examination to be thick-walled. In 
this group, infection within the cyst was 
demonstrated bacteriologically in 7 cases 
and probably had been present at a pre- 
vious time in 2 others. The severity of the 
infection varied from mild bouts of fever, 
cough, and productive sputum to severe, 
toxic, incapacitating, highly febrile episodes 
requiring intensive therapy. A history of 
bleeding manifested by recurrent hemop- 
tysis was present in 5 of the 11 patients. The 
amount of bleeding varied from mere streak- 
ing of the sputum to production of an ounce 
or more of gross blood. Although the source 
of bleeding often could not be specifically 
demonstrated when the specimen was stud- 
ied in the laboratory, sufficient irregularity 
and residual inflammation of the lining of 
the cyst was usually present to justify the 
conclusion that erosion of the cyst wall from 
infection was the cause of the bleeding. 
Preoperative bronchoscopy in each of these 
instances demonstrated a normal tracheo- 
bronchial tree. In none of these 11 patients 
was there evidence of rupture of the cyst, 
either into the pleural space or into adjacent 
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Fic. 6. A 42 year old man with a thick-walled cyst containing purulent material. Gross bleed- 


Grimes and Farber: AIR CYSTS OF LUNG 


ing had occurred previously on several occasions. Simple excision of the cyst was accomplished 


without sacrifice of lung tissue. 


Fic. 7. Large thin-walled air cyst in a 46 year old woman which caused extensive compression 
of right middle and lower lobes. The predominant symptoms were dyspnea and tightness in the 


parenchyma. The thickness of the walls ac- 
counts for the ability of these lesions to 
remain intact in spite of infection, pressure 
changes, and lack of normal drainage of 
secretions. Disturbances in pulmonary func- 
tion were noted in 6 of these patients having 
thick-walled cystic lesions. ‘These symptoms 
included the sensation of tightness in the 
thorax directly over the cystic area, a feel- 
ing of inability to complete a full inspiratory 
effort, pain on deep inspiration, and, in the 
most severe cases, rapid shallow breathing 
resulting from the combined effects of in- 
fection, neighborhood pneumonitis, and 
compression by the cyst on adjacent normal 
lung parenchyma. 

Five of the 11 patients were children less 
than 6 years of age. Some, if not all, of these 
cysts were probably congenital. Two of the 
patients who underwent operation were in- 
fants, one was 8 months old and the other 
only 3 weeks old. In the latter child, a right 
lower lobectomy was performed for an 
enlarging infected cyst which had caused 
severe toxic and respiratory symptoms. In- 
fection within a congenital cyst presumably 


right hemithorax. The right upper lobe was almost totally replaced by the cystic process. 


occurred during the first few days of post- 
natal life. Backman and Gilbert and their 
associates have reported similar problems 
in the newborn which required emergency 
surgical measures during the early neonatal 
period. 

Twelve patients in the series were oper- 
ated upon for cysts which had thin, mem- 
branous nonepithelized walls. These lesions 
were almost uniformly larger than the thick- 
walled type (Fig. 7). Roentgenologically, 
the cysts frequently had an irregular outline 
and appeared as air-containing rarified 
areas within which crisscrossing lines could 
be identified which represented the rem- 
nants of the supporting pulmonary tissue 
(Fig. 8). Oftentimes the lesions occupied the 
major portion of the involved hemithorax. 
This type of air cyst ordinarily contains 
little or no fluid since the lining is usually 
not epithelial. Hyalinized plaques, prob- 
ably representing the remnants of a healed 
infection, are frequently seen within the 
lesions. All 12 patients undergoing opera- 
tion for air cysts of this type were sympto- 
matic and manifested one or more of the 4 
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Fic. 8. Pathologic specimen of lesion shown in Figure 
7, showing the interior of the large thin-walled cyst. 
Normal lung is at the lower right. Note the crisscrossing 
bands of firm hyalinized fibrous tissue in the depths of 
the cyst. A hyalinized plaque on the lining of the cyst is 
seen on the right (circle). The margins of the opened 
cyst are indicated by arrows. 


major complications of air cysts, namely, 
infection, hemorrhage, rupture, or disturb- 
ance in pulmonary function. 

Infection within the cyst at the time of 
excision was uncommon in the group of 
patients with thin-walled lesions. Infection 
of the cyst was proved bacteriologically in 
only 2 patients, and in each instance the 
involvement was minimal. However, epi- 
sodes in the histories of several other pa- 
tients suggested that the cyst itself might 
have been infected or that it might have 
been involved as a part of a generalized 
pneumonitis which had occurred previously. 
Although this theory could not be proved by 
bacteriologic studies of the excised tissue, 
the presence of a number of hyalinized 
fibrous tissue plaques within the lining of 
the cyst was suggestive. The low incidence 
of infection in thin-walled cysts has been 
noted by Massie and Stringer and their 
associates. Bleeding, which was quite evi- 
dent in patients with thick-walled cysts, did 
not occur in any of the 12 patients who 
were operated upon for thin-walled lesions. 
If infection actually had occurred at a pre- 


vious time as suggested by the hyalinized 
plaques, some degree of hemorrhage into 
the large air cyst cavity might very well 
have taken place without producing overt 
hemoptysis. Rupture of the air cyst to cause 
pneumothorax occurred in 3 patients in 
this group and in 1 patient a tension pneu- 
mothorax developed which required tube 
thoracostomy. In view of the thinness of ihe 
cyst wall and the tension which may develop 
within these cysts, it is remarkable that 
rupture does not occur more often. It may 
be that the walls of the cyst are buttressed 
by the parenchyma adjacent to it and by 
the molding of the cyst wall directly against 
the parietal pleura and the chest wall, espe- 
cially in the large uniformly rounded uni- 
locular cyst. Even in the irregular contoured 
and multilocular type of cyst, some but- 
tressing effect may exist to protect against 
rupture (Fig. 9a and b). 

Disturbance in pulmonary function was 
noted in 9 of the patients with thin-walled 
cysts. The degree of impairment was related 
to the size of the air cyst and the number 
and caliber of its communications with the 
bronchial tree. The large cysts which com- 
municated freely with the bronchi produced 
pulmonary insufficiency, not only by the 
ventilation into the dead air space of the 
cyst but also by the effects of the gradual 
enlargement of the lesion which caused fur- 
ther compression of the adjacent normal 
lung parenchyma. As long as the bronchial 
communications remain widely patent, no 
tension phenomena will result since air can 
flow freely into and out of the cystic space. 
The greater the number and the degree of 
patency of the bronchial communications 
into the cyst, the greater will be the amount 
of air which is lost to productive ventilation 
by its passage into the dead air space. Ven- 
tilation such as this into the large cysts does 
not contribute to the respiratory effort in 
any way. If the bronchial communication 
becomes intermittent and allows passage of 
air into the cyst during inspiration but pre- 
vents its total escape on expiration, tension 
may well become a problem. In this event, 
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Fic. 9. a, Gross appearance of a large multiloculated air cyst of right upper lobe. The lesion 
was resected by lobectomy. b, Note, on cut section, the fine linear strands of hyalinized connective 
tissue. These can often be distinguished roentgenologically and serve to differentiate air cysts from 
pneumothorax. 


further compression of previously normal 
parenchyma, shifting of the mediastinum, 
and interference with venous return to the 
heart together with an increase in the pul- 
monary-vascular resistance by these pressure 
effects may eventually result in right ven- 
tricular heart strain or failure. 


SURGICAL MANAGEMENT 


The surgical management of air cysts of 
the lung is attended with good results. The 
complications related directly to the exist- 
ence of the cyst itself can be managed with 
expectations of a satisfactory outcome since 
each can be cured by the successful ablation 
of the cystic process. Moreover, if the air 
cyst directly contributes to pulmonary in- 
sufficiency it does so because of the com- 
pressive effects upon the normal remaining 
lung or by virtue of the degree of dead space 
ventilation into the functionless cystic area. 
Hence, in addition to obliterating the dan- 
gers of rupture, bleeding, and infection, the 
removal of these involved areas can likewise 
materially benefit the pulmonary insuffi- 
ciency which results from some of the larger 
lesions of this type. 


The operative procedures in patients with 
thick-walled cysts included simple excision 
of the cyst, segmental resection, and lobec- 
tomy. In none of the entire group of 23 pa- 
tients was a resection greater than lobectomy 
necessary. The thick-walled cyst is usually 
smaller, firmer, and more discrete than the 
thin-walled type and, therefore, lends itself 
to simple excision more frequently than its 
thin-walled counterpart. Of the 11 patients 
with thick-walled cysts, lobectomy was per- 
formed in 4, segmental resection in 2, and 
simple excision in 5. No major postoperative 
complications occurred in this group of 
patients. 

In the 12 patients operated upon for thin- 
walled cysts, total lobectomy was performed 
in 7 cases, and unroofing of the roof of the 
cyst with suture of the bronchial openings 
and obliteration of the pleural space in 3 
patients. In 2 patients, plication of the inner 
cyst wall was accomplished after the roof of 
the cyst had been excised. Only 1 death oc- 
curred in the entire series. This patient was 
a 54 year old man who had a large tension 
air cyst involving the right upper lobe 
which was treated by unroofing, suturing of 
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the bronchocystic communications, and at- 
tempted obliteration of the pleural space. 
Unfortunately, severe staphylococcal em- 
pyema developed, and the patient died in 
the second postoperative week. All other 
patienis in the series were relieved of the 
major symptoms for which the operation 
was originally undertaken. In the 7 patients 
treated by lobectomy, 4 of the cysts were in 
the upper lobe and 3 in the lower lobe. In 
each instance, the lobe involved was so re- 
placed or destroyed by the large air cyst 
that only tiny bits of questionably function- 
ing parenchyma were noted adjacent to the 
cyst wall. The obliteration of residual space 
in the pleural cavity in patients who under- 
went excision of lower lobes was no particu- 
lar problem. However, 3 of the patients who 
had upper lobectomies for air cysts had 
large residual pleural space problems; a 
pleural tent was fashioned in each patient 
which effectively obliterated the residual 
pleural dead space. 

One of the beneficial effects observed by 
patients who underwent total ablation of 
large cystic areas was the improvement of 
the bellows effect of the thorax. The pre- 
operative complaint of the patient in many 
instances was that he felt as though his chest 
were “‘overfilled’? and about to burst, and 
he could not move the thorax freely. Follow- 
ing excision of large cystic areas and after 
the operative reaction had subsided in the 
thoracotomy wound, significant improve- 
ment in the ability to take a full breath 
without restriction was noted. Pulmonary 
function studies were performed in selected 
patients in the group before and after oper- 
ation. For the most part, improvement in 
pulmonary function was noted, especially in 
patients with large air cysts which had 
caused significant compression of the adja- 


cent lung. In most instances, the degree of 
clinical improvement was significantly great- 
er than that shown by numerical meas- 
urements. 


SUMMARY 


In 23 patients with air cysts of the lung, 1 
or more of 4 major complications were pres- 
ent, namely, bleeding, infection, rupture, 
and disturbances in pulmonary function. 
The justification for excision of these cysts 
depends entirely upon the development of 1 
or more of these complications. During the 
period of this study, 19 other essentially 
asymptomatic patients were observed in 
whom operation was not performed because 
of the lack of clinical findings or compli- 
cations. 

It is suggested that the term air cyst of 
the lung be used to describe localized air- 
containing areas in the pulmonary paren- 
chyma, regardless of their possible origin, 
as long as the remainder of the lung is either 
normal or nearly so. The term emphysema 
can, therefore, be used exclusively to denote 
the generalized degenerative diffuse form of 
a disease which because of its widespread 
nature is a far different problem both physi- 
ologically and clinically. Some of the confu- 
sion which stems from the use of a variety 
of terms could be eliminated in this man- 
ner. 
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INFLAMMATORY CARCINOMA OF THE BREAST 


GEORGE J. RICHARDS, JR., M.D., and EDWARD F. LEWISON, M.D., F.A.C.S., 


Baltimore, Maryland 


ALTHOUGH described in certain aspects by 
Bell and Volkmann, it was Lee and Tan- 
nenbaum who first suggested the designa- 
tion of inflammatory carcinoma of the 
breast in 1924. Their work was the first 
comprehensive description of a distinct 
variety of carcinoma of the breast posses- 
sing certain specific clinical and pathologic 
features. Since then, this clinical condition 
has stimulated considerable interest by 
virtue of its rapid growth and early meta- 
static spread, the errors made in its recogni- 
tion and diagnosis, and its grave prognostic 
significance. Its biologic behavior has given 
rise to much speculation as to the nature 
and origin of the inflammatory response. 
The exceptional virulence of this type of 
breast tumor has been almost inexorable 
despite a wide variety of current therapeutic 
practices. The result has been the publica- 
tion by several authorities of conflicting 
and confusing recommendations regarding 
the most satisfactory treatment policy. 
Thus, the difficulties of therapeutic choice 
have been compounded while the end re- 
sults have remained but a forlorn hope. 


MATERIAL 


Utilizing rigid standards of definition, we 
have examined the records of 697 patients 
with carcinoma of the breast seen in The 
Johns Hopkins Hospital during the period 
of 1946 to 1955 inclusive and have collected 
19 cases which presented the typical clinical 
characteristics of inflammatory carcinoma. 
This figure represents an over-all incidence 
of 3.7 per cent and corresponds with the 
incidence reported by others, namely, 1.3 
per cent by Lee and Tannenbaum, 4.2 per 
cent by Donnelly, 4 per cent by Taylor and 
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Meltzer, and 1 per cent by Meyer and as- 
sociates. The age range extends from 36 to 
65 years with an average age of 43 years, 
which is slightly younger than the average 
age of all our breast cancer patients. 


DEFINITION 


Although originally described by Volk- 
mann as a rapidly growing cancer of the 
breast occurring either in pregnancy or 
lactation, inflammatory carcinoma of the 
breast is not exclusively confined to these 
2 related physiologic states and may occur in 
adult women of any age. It may develop in 
a breast involved with any pathologic type 
of mammary carcinoma and may become 
clinically apparent at any time during the 
course of the disease. Two clinical types of 
inflammatory carcinoma of the breast are 
usually recognized, namely, a primary type 
in which inflammatory manifestations ap- 
pear simultaneously with the carcinoma in 
an otherwise normal breast, and secondary 
inflammatory carcinoma in which the in- 
flammatory response occurs suddenly in a 
breast which has been the site of a known 
carcinoma for some time, following a mas- 
tectomy or coincident with the development 
of a metastatic or second primary tumor in 
the opposite breast. 


CLINICAL APPEARANCE 


Clinically, the rate of growth is usually 
rather rapid, filling the entire breast within 
a few weeks. The overlying skin is edema- 
tous, dimpled, brawny, and indurated giv- 
ing the typical peau d’orange appearance. 
The discoloration of the breast varies from 
a pinkish blush through a fiery red to a 
dusky purple. The temperature of the in- 
volved skin is most often increased in true 
inflammatory carcinoma. The areas of red- 
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ness are usually confluent and spread with 
a distinct raised periphery “after the 
fashion of erysipelas,”’ as Treves has ex- 
plained. In other cases, the redness assumes 
the form of irregular erythematous blotches 
with induration scattered around the af- 
fected breast and chest wall. The palpation 
of a definite mass is a variable and unre- 
liable sign. There is a marked tendency to 
spread to the opposite breast, and the re- 
gional lymph nodes are extensively in- 
volved early in the course of the disease. 

A cutaneous inflammatory reaction of a 
superficially located breast cancer may in- 
volve the skin producing erythematous and 
peau d’orange characteristics but lacking 
the typical appearance of subepidermal 
lymphatic involvement which produces the 
well defined edge of hyperemic induration 
diagnostic of the true inflammatory car- 
cinoma. The vigilance of our diagnostic 
standards must not be relaxed lest this 
secondary involvement of the skin be 
mistaken for inflammatory carcinoma with 
resultant confusion. We must define our 
terms accurately for the clearest under- 
standing of our results. 


PREGNANCY AND LACTATION 


In 1 patient in the present series in- 
flammatory carcinoma of the breast de- 
veloped during the first trimester of preg- 
nancy. She was treated by immediate 
hysterotomy and bilateral oophorectomy. 
On the third postoperative day, radiation 
therapy to her breast and its lymphatic 
drainage area was initiated. A radical 
mastectomy was performed 2 weeks after 
the completion of the roentgenotherapy. 
The patient expired 6 months later with 
extensive liver metastases. The incidence 
of inflammatory carcinoma of the breast in 
pregnancy has been reported by Harrington 
as 1.4 per cent. 


SYMPTOMS AND SIGNS 


When first examined, 18 of our 19 patients 
had a primary inflammatory carcinoma, 
with diffuse enlargement of the breast in 


10 cases and a rapidly growing lump in the 
breast in 6 cases. In 2 patients, the initial 
sign was a diffuse rash. . 

There was a single case of the secondary 
type of inflammatory carcinoma in this 
series. This patient with cancer of both 
breasts had been treated by bilateral radical 
mastectomy 3 years previously. When first 
seen, she had a diffuse rash at the site of 
the mastectomy incision on the right. On 
first examination all patients had the 
erythematous rash characteristic of this 
disease as well as the brawny induration of 
lymphedema. Pain or moderate discomfort 
in the breast was present in 10 patients 
varying in intensity and described as tender- 
ness, twinging pain, stabbing, aching, or 
burning. Retraction of the nipple occurred 
in 8 patients, and axillary lymph nodes were 
clinically enlarged at 15 of 18 physical 
examinations. 

There is an increased tendency for in- 
flammatory carcinoma of the breast to 
spread to the opposite breast. In this series, 
there was bilateral involvement in 6 
patients, 33 per cent. Cris reported 13 of 20 
patients with bilateral involvement. Barber 
and associates reported an incidence of 
7.5 per cent of bilateral simultaneous breast 
cancer and an additional 18.9 per cent of 
eventual bilateral involvement. 

Distant skeletal or visceral metastases 
were present in 4 patients at the time of ad- 
mission. During the course of the disease, 
skeletal, visceral, or soft tissue metastases 
developed in all patients. In 7 patients 
massive pleural effusions developed which 
contributed directly to death from severe 
respiratory distress. 


DIFFERENTIAL DIAGNOSIS 


The diagnosis of primary inflammatory 
carcinoma of the breast is of special in- 
terest in view of the errors which are com- 
monly made in confusing the inflammatory 
signs with those of acute mastitis or a der- 
matologic lesion of the skin of the breast. 
In this series, 17 cases were correctly 
diagnosed as mammary cancer when first 
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of Preoperative radiation therapy and radical 
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‘he Simple mastectomy and radiation therapy........... 3 
his 
wa seen. ‘l'wo cases were originally treated as 
re breast abscesses. This represents a high 
~ degree of accuracy in clinical diagnosis. 
e Cris reported that in 4 of 17 primary cases 
ed initial treatment was for acute mastitis with 
me antibiotic therapy and surgical incision. 
“al Acute mastitis in an adult woman often 
occurs in the early months of pregnancy or 
, lactation and is associated with leukocy- 
- tosis, local pain and redness, general ma- 
es, laise, fever, chills, and signs of toxicity. The 
6 skin initially may be thickened, red, and 
20 edematous but, within a few days, will 
™ show resolution or abscess formation. 
ef Secondary inflammatory carcinoma of 
on the breast frequently may be confused with 
ia radiation erythema, wound infection with 
cellulitis, or true erysipelas. 
PATHOLOGY 
= A study of the pathologic material in this 
ie series revealed that inflammatory carcinoma 
- of the breast was more prevalent in ana- 
ich plastic adenocarcinoma but occurred ir- 
me respective of the histologic variety. The 
principal pathologic feature was the per- 
meation of the subepidermal lymphatic 
channels by cancer cells. The deeper sub- 
ory cutaneous lymphatics frequently contained 
on plugs of cancer cells. An associated perilym- 
‘~ phatic and perivascular collection of lympho- 
ory cytes and plasma cells was frequently 
hen found. There was a dilation of the small 
subcutaneous vascular channels. 
tly The gross pathologic appearance has 
rst [been explained on the basis of the micro- 
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TABLE I.—RESULTS OF TREATMENT OF INFLAMMATORY CARCINOMA OF THE BREAST 


—________Duration of disease in months. 


From onset of From onset 
infil ti ——of treatment___ 
Average Range Average Range 
26 8-43 11 1-39 
12 3-22 8 2-14 
21 14-36 14 6-18 
12 7-18 12 6-17 
17 8-23 14 3-21 


heat of the skin were due to active subcu- 
taneous vascular dilatation and increased 
blood flow to the skin. The widespread 
lymphatic permeation increased the pres- 
sure in the breast and thus contributed to 
the edema and the brawny induration. 


TREATMENT AND RESULTS 


The selection of the method of treatment 
in each individual patient reflected not only 
the clinical manifestations of the disease 
but also the philosophy of the particular 
surgeon concerning this type of breast 
cancer. There were those who believed 
that radical mastectomy offered the only 
hope for “cure” in any kind of breast can- 
cer, citing as evidence the very rare case of 
the patient with true inflammatory cancer 
who survives 5 years. Accordingly, there 
were 10 patients who had a radical mastec- 
tomy. Two of these patients had no post- 
operative irradiation and survived 2 and 14 
months respectively. Six of these patients 
had postoperative irradiation, and 2 pa- 
tients had preoperative radiation therapy 
utilizing anterior and posterior axillary- 
supraclavicular fields and tangential chest 
wall portals to a tissue dose of 4,000 
roentgens in 3 to 4 weeks. The average sur- 
vival following this combined §surgico- 
roentgenologic therapy was 14 months. 
Some staff surgeons tended to limit surgical 
procedure to a biopsy or a simple mastecto- 
my in combination with radiation therapy. 
The average survival of these 2 groups of 
patients was 11 and 14 months respectively. 

In Table I, our experience at The Johns 
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Hopkins Hospital is summarized, and our 
results are shown as the duration of the 
disease in months from the onset of in- 
flammation and from the beginning of 
treatment. It is readily apparent that for 
all treatment groups the average survival 
was generally poor, averaging approxi- 
mately 12 months. There were no 5 year 
survivors, and only 2 patients survived as 
long as 2 years. Adequate hormonal therapy 
administered to all of these patients, oopho- 
rectomy in 8, radiation castration in 4, and 
hypophysectomy in 1 patient failed to alter 
the inexorable progression of this disease. 
In the 262 cases summarized from the litera- 
ture by Treves, only 4 patients, 1.5 per cent, 
survived free of disease for 5 years. There 
was some doubt as to the true inflammatory 
nature of the carcinoma in these survivors. 
Recently Barber and associates at the Mayo 
Clinic reported a 5 year end result of 10 
per cent following radical mastectomy for 
inflammatory carcinoma of the breast. 


SUMMARY AND CONCLUSIONS 


1. The present study represents a series 
of 19 patients with inflammatory carcinoma 
of the breast treated during the 10 year 
period between 1946 and 1955. 

2. The average survival time was only 12 
months regardless of the technique of treat- 
ment employed. There were no 5 year sur- 
vivors in this series. 

3. Based upon the observed end results it 
would appear that no single method of 


treatment could be considered superior to 
any other in this limited number of patients, 

4. Radical mastectomy in 10 patients, 
with and without irradiation, offered no 
distinct advantage of survivorship over more 
conservative measures in 9 patients, with ir- 
radiation. 

5. In the treatment of this highly malig- 
nant disease, prudence is the best policy, 
By combining conservative surgery with 
roentgenotherapy and appropriate chemo- 
therapy and endocrine ancillary proce- 
dures, one can provide proper palliative 
treatment without the hazard and morbidi- 
ty of radical breast surgery. When the 
prospects are poor, caution may “gain as 
many victories as rashness loses.” 
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IN OUR EXPERIENCE, the postoperative course 
of patients following total colectomy with 
establishment of a permanent ileal stoma of 
the Brooke type has been strikingly benign. 
Our procedure of choice is the one stage 
operation depending upon the condition of 
the patient. 

The most common indications for the op- 
eration are ulcerative colitis and familial 
polyposis or adenomatosis. Ileostomy itself 
may be performed, as a temporary diverting 
procedure, in the presence of obstruction of 
the proximal segment of the colon or of 
trauma. 

After ileostomy, rehabilitation of patients 
who once had ulcerative colitis has been 
most gratifying, and in no way has post- 
operative management presented a grave 
problem during the past few years, particu- 
larly in elective cases. 

The persistent reports of alarming and 
often confusing data on the volume of out- 
put and chemical nature or content of ile- 
ostomal discharges have prompted this ob- 
jective study of 13 consecutive patients who 
were to have or have had an ileostomy. It is 
hoped that this investigation will contribute 
to the knowledge of the management of ile- 
ostomy and encourage the surgeon to per- 
form the operation with greater confidence 
wherever and whenever it is necessary and 
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AN INVESTIGATION OF THE VOLUME OF OUTPUT AND 
CHEMICAL CONTENT OF ILEAL DISCHARGES 
FOLLOWING TOTAL COLECTOMY AND ILEOSTOMY 


TEODORO P. NUGUID, M.D., HARRY E. BACON, M.D., F.A.C.S., and 
JOSEPH BOUTWELL, JR., M.D., Philadelphia, Pennsylvania 


not only in large medical centers where the 
operation is now commonly performed. 


MATERIAL 


Twelve patients who have, or have had, 
ulcerative colitis and 1 patient with con- 
genital polyposis or adenomatosis were ad- 
mitted to the Department of Proctologic 
Surgery, Temple University Medical Cen- 
ter, between 1 January 1960 and 31 March 
1961. All were white patients ranging in age 
from 17 to 57 years. The duration of illness 
was from 3 months to 12 years, and most 
had been under intensive medical therapy. 

These patients were divided into two 
groups. Group I consisted of patients in 
whom the ileal stoma was newly established. 
In 5 patients the ileostomy had been per- 
formed concomitantly with total coloproc- 
tectomy; in 3 the ileostomy was performed 
as part of a two stage procedure, and in the 
patient with polyposis the ileal stoma was 
established during the second stage of total 
excision of the remainder of the colon. 

Group II consisted of patients upon whom 
ileostomy had been performed from 4 to 34 
months previously. Four of these patients 
were admitted for excision of the remaining 
portion of the colon or rectum, 2 for revision 
of the ileal stoma, and 1 patient was re- 
quested to collect 24 hour ileal dejecta for 10 
days, 12 months after establishment of the 
ileal stoma. 


METHODS 


In 2 patients, it was possible to collect 24 
hour stool specimens. Following perform- 
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TABLE I.—RELATION OF VOLUME OF OUTPUT 
FROM ILEAL STOMA TO LENGTH OF ILEUM 


RESECTED 
Average volume of 


Patients Tleum resected, cm. output, ml. 


Group I* 
210 
413 
435 
390 
505 
384 
860 
520 
1160 


690 

430 

280 

690 

60 855 

62 1130 

*Group I, newly established ileal stomas; ileum resected measured at 
operation. 


¢Group II, previously established ileal stomas. 
}Patient with congenital polyposis. 


ance of the ileostomy, a temporary plastic 
bag was applied to the ileal stoma which 
ensured collection of ileal dejecta. The 24 
hour total output was collected in a large 
wide-mouthed bottle. The volume was 
measured daily, and after the specimen was 
thoroughly mixed, a sample was transferred 
into a covered urine specimen bottle for 
chemical analysis. One hundred and thirty- 
nine specimens were obtained and analyzed 
for the sodium, potassium, chloride, cal- 
cium, magnesium, and nitrogen contents. 
Seventy-six of these were from patients with 
newly established ileal stomas, and 63 were 
from patients with previously established 
ileal stomas. Since the subjects were chron- 
ically ill, it was thought that it was not prac- 
ticable nor fair to control the diet to suit the 
study. In general, the patients were given 
intravenous fluids for 24 to 48 hours, and 
occasionally longer. We have not found it 
necessary to include additional salt in the 
diet. 

Briefly, the sodium and potassium con- 
tents were determined by means of a flame 
photometer and by using a suitable dilution 
of the filtrate. The chloride content was de- 
termined by the Shales and Shales mer- 
curimetric procedure. Calcium was precipi- 


tated by the addition of an ammonium 
chloride-ammonium hydroxide buffer and 
N, N-naphthalyhydroxylamine sodium salt 
and washed; color was developed by the 
addition of ethylene diaminetetra-acetate, 
ammonium buffer, and water. The resultant 
mixture was read in a photometer against a 
reagent blank. The magnesium content was 
determined by preparing a tungstic acid 
protein-free filtrate and adding to this fil- 
trate ghatli gum, titian yellow, and sodium 
hydroxide. The mixture was then compared 
photometrically. Nitrogen was estimated by 
a micro-Kjeldahl method. 


RESULTS 


Volume of output (Figs. 1 and 2). The large 
amount of ileal discharge immediately after 
ileostomy has often been mentioned in the 
literature. We believe that this was true be- 
fore the more satisfactory ileostomy which is 
being performed today. Our study shows 
that the ileal stoma usually starts to function 
on the second or third postoperative day. In 
all 6 elective cases of newly established 
ileal stomas the output did not exceed 1,000 
milliliters at any time during the immediate 
postoperative period. The average ileal out- 
put after newly established stomas was 500 
milliliters per day. In comparison, the aver- 
age daily output from previously established 
ileal stomas was 600 milliliters. 

Table I shows the relation of the average 
amount of ileal discharge in groups I and II 
to the length of ileum resected. It is obvious 
that the patient in whom the longest seg- 
ment of ileum was resected had the largest 
average ileal output, and, vice versa, the 
patient in whom the shortest segment of 
ileum was resected had the smallest average 
ileal output. One patient who had aplastic 
anemia complicating ulcerative colitis had a 
fairly large output in spite of removal of 
only 25 centimeters of the distal portion of 
the ileum; this fact was due to continued 
gastrointestinal bleeding. 

From these observations, it is evident that 
the amount of ileal discharge is not too 
great, as has been mentioned in previous re- 
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Fic. 2. 


Fic. 1. Graphic representation of volume of ileal discharge from newly established stomas. 
Fic. 2. Graphic representation of volume of ileal discharge from stomas established from 4 to 34 


months previously. 


ports. We attribute this fact to the proper 
construction of the ileal stoma and to con- 
servative resection of the distal segment of 
the ileum compatible with the gross extent 
of the disease. Our experience in exterioriz- 
ing the proximal end of the divided ileum 
showing microscopic evidence of ‘“‘back- 
wash effect” in order to serve as a perma- 
nent stoma has not presented any problem 
concerning proper function. Hence, it has 
been our attitude to conserve as much of the 
ileum as possible, within reason. 

Sodium (Figs. 3 and 4). The concentration 
of sodium in the dejecta from newly estab- 
lished ileal stomas was below 200 milli- 
equivalents per liter in most of the deter- 
minations, and the majority ranged from 
100 to 180 milliequivalents per liter. The 
average concentration was 160 milliequiva- 
lents per liter, and the 24 hour total excre- 
tion was from 50 to 90 milliequivalents. On 


the other hand, the concentration in the de- 
jecta from previously established ileal stomas 
ranged from 75 to 150 milliequivalents per 
liter in the majority of determinations with 
an over-all average concentration of 115 
milliequivalents per liter. In terms of daily 
output, these patients lost approximately 
45 to 90 milliequivalents. 

An interesting finding was the extremely 
low sodium output in the dejecta of the pa- 
tient with congenital polyposis. The con- 
centration of sodium ranged from 7 to 20 
milliequivalents per liter and the actual 
daily loss was only 1.5 to 4 milliequivalents. 

The main cation lost in the ileal dejecta is 
sodium. This is excreted in the form of so- 
dium chloride, sodium bicarbonate, and or- 
ganic anions. This depletion is compensated 
by the renal reabsorption of sodium where- 
by ammonium ion is substituted for it. Attest- 
ing to this mechanism is the observation of 
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Welch, Masson, and Wakefield in a patient 
who had an ileostomal dysfunction. They 
found a complete reversal of normal condi- 
tions so that 91 per cent of the total output 
of sodium was excreted through the gastro- 
intestinal tract and 9 per cent through the 
urine, the normal being 2 per cent by way 
of the gastrointestinal tract and 98 per cent 
by way of the kidneys. 

In view of the fact that in this investiga- 
tion approximately 50 to 90 milliequiva- 
lents of sodium were excreted daily by way 
of the ileal stoma and that the normal daily 
excretion ir: the feces was only 5 milliequiva- 
lents, it is logical to assume that absorption 
of sodium is one of the functions of the colon. 
In comparison to the results reported by 
Brooke (5), our results are only half as low in 
regard to average daily excretion and con- 
centration of sodium from newly established 
and previously established ileal stomas. This 
discrepancy is explained by the fact that 
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Fic. 3. Graphic representation of sodium excretion 
from newly established ileal stomas. 

Fic. 4. Graphic representation of sodium excretion 
from ileal stomas established from 4 to 34 months pre- 
viously. 


Brooke’s patients received additional salt 
during the investigation (6, 7). 

Potassium (Figs. 5 and 6). The concentra- 
tion of potassium in dejecta from newly es- 
tablished ileal stomas was between 10 and 
40 milliequivalents per liter in the majority 
of determinations, and the average was 28 
milliequivalents per liter. If the specimens 
from the patient with polyposis were ex- 
cluded, the resulting average concentration 
was only 20 milliequivalents per liter. The 
daily loss was approximately 5 to 20 milli- 
equivalents. There was a tendency for the 
concentration of potassium to be high in the 
immediate postoperative period although 
the actual daily loss remained practically 
the same as in later determinations. 

The potassium excretion from previously 
established ileal stomas ranged between 10 
and 40 milliequivalents per liter, and the 
majority of the determinations were below 
25 milliequivalents per liter. In terms of 
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daily excretion, the approximate loss was 
from 5 to 15 milliequivalents. The patient 
with polyposis had a very high concentra- 
tion of potassium measuring up to 130 milli- 
equivalents per liter with an average of 58 
milliequivalents per liter. However, the es- 
timated daily loss remained the same as in 
patients with ulcerative colitis. 

The amount of potassium excreted by 
way of the ileal stoma is the same as that 
excreted normally in feces. Brooke (5) found 
that the loss of potassium was a more urgent 
preoperative problem which usually was 
corrected by ileostomy. This observation 
was confirmed by our investigations in 2 
patients who had analyses of potassium con- 
tent of stools and ileal dejecta. 

A complete divergence from the normal 
or usual pattern of potassium excretion was 
noted in the patient with polyposis. In this 
case, the excretion was high compared with 
others although the sodium loss was equally 
remarkably low, suggesting a reciprocal re- 
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Fic. 5. Graphic representation of potassium excretion 
from newly established ileal stomas. 

Fic. 6. Graphic representation of potassium excretion 
from ileal stomas established from 4 to 34 months pre- 
viously. 


lationship between the loss of sodium and 
the loss of potassium. Brooke (5) made the 
same observation in his patient with ileitis. 
Chloride (Figs. 7 and 8). In the excretion 
from newly established ileal stomas, the con- 
centration of chloride ranged from 20 to 70 
milliequivalents per liter in the majority of 
determinations, and the average was 45 
milliequivalents per liter. In terms of daily 
excretion, the quantity lost was from 15 to 
30 milliequivalents. In those patients with 
previously established stomas, the chloride 
concentration was variable ranging from 15 
to 142 milliequivalents per liter, with an 
average of 45 milliequivalents per liter. The 
approximate daily excretion was 15 to 30 
milliequivalents. In the patient with poly- 
posis, the excretion of chloride closely paral- 
leled that of sodium. Thus, the concentra- 
tion of the anion (chloride) ranged between 
7 and 18 milliequivalents per liter and that 
of the cation (sodium) ranged between 7 
and 20 milliequivalents per liter. The ratio 
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Fic. 8. Graph showing chloride excretion from ileal 
stomas established from 4 to 34 months previously. 


Fic. 9. Fic. 9. Graphic representation of calcium excretion 
from newly established ileal stomas. 
Fic. 7. Graphic representation of chloride excretion Fic. 10. Graph showing calcium excretion from ileal 


from newly established ileal stomas. stomas established from 4 to 34 months previously. 
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MAGNESIUM 


of sodium to chloride in excretion from 
newly established ileal stomas was 3:1 and 
from established ileal stomas, 5:2. 

These data confirm the findings of Welch 
and associates that the concentration of 
chloride in the ileal discharges was less than 
that of sodium. They also found that the sum 
of ileostomal and urinary chloride was near- 
ly equal to the total amount of sodium 
excreted by way of the ileal stoma alone; 
this phenomenon was apparently brought 
about by the higher excretion of sodium 
through the ileal stoma and compensatory 
increased chloride excretion via the urine. 

Normally, approximately 2 per cent or 3 
milliequivalents of chloride are excreted 
daily in the feces and 98 per cent by way of 
the urine. This study shows that 5 to 10 
times the normal amount may be lost in the 
stomal discharges under usual conditions. 
On the other hand, Welch and associates 
found a larger quantity of chloride excreted 
by way of the ileal stoma, that is, from the 
normal 2 per cent to 27 per cent. 
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Fic. 11. Graphic representation of magnesium excre- 
tion from newly established ileal stomas. 

Fic. 12. Graphic representation of magnesium excre- 
tion from ileal stomas established from 4 to 34 months 
previously. 


Calcium (Figs. 9 and 10). The loss of cal- 
cium was variable. The highest concentra- 
tion was 58 milliequivalents per liter in 
dejecta from the newly established ileal 
stomas (group I) and 64 milliequivalents 
per liter from the previously established 
ileal stomas (group II). In both groups in- 
cluding the patient with polyposis, the cal- 
cium content of the excreta increased and 
became constantly present as the patients 
consumed more food. The average concen- 
tration of calcium in group I patients was 
35 milliequivalents per liter and in group 
II, 25 milliequivalents per liter. In terms of 
daily loss, approximately 18 milliequivalents 
were lost in the former and 15 milliequiva- 
lents in the latter. 

These data show that the average output 
of calcium from both newly and previously 
established ileal stomas was below the 
amount excreted normally in feces. This 
observation is in contrast to the results re- 
ported by Brooke (5) who obtained values 
3 times higher from newly established 
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stomas and values up to 2 times higher from 
established stomas. On the other hand, 
MacFayden and associates found that pa- 
tients with an ileal stoma responded to diet 
by retention of calcium, which appeared to 
be proportional to the excess of intake over 
the minimal requirement for maintenance. 
The retention was brought about by the 
low urinary and ileostomal output. 
Magnesium (Figs. 11 and 12). The excre- 
tion of magnesium was also variable like 
that of calcium. In the majority of deter- 
minations in dejecta from newly established 
ileal stomas, including the patient with poly- 
posis, the values obtained ranged between 
10 and 28 milliequivalents per liter with an 
over-all average of 15 milliequivalents per 
liter. In terms of daily excretion, this was 
from 7 to 9 milliequivalents. Among pa- 
tients with previously established ileal 
stomas, the majority of values obtained were 
also between 10 and 28 milliequivalents per 
liter. The average concentration and daily 
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Fic. 13. Graphic representation of nitrogen excretion 
from newly established ileal stomas. 
Fic. 14. Graph showing nitrogen excretion from ileal 
stomas established from 4 to 34 months previously. 


excretion were also identical to that of new- 
ly formed ileal stomas, that is, 15 milli- 
equivalents per liter and 7 to 9 milliequiva- 
lents, respectively. 

The results obtained on magnesium ex- 
cretion were within limits of normal fecal 
excretion. It has been mentioned that ab- 
normalities of magnesium content and con- 
centration in body excretions are rarely en- 
countered in surgical practice. However, it 
is probable that hypomagnesemia may oc- 
cur subsequent to an ileostomy when there 
is persistent and prolonged output of large 
amounts of intestinal fluid as a result of 
ileostomy dysfunction. 

Nitrogen (Figs. 13 and 14). The concen- 
tration of nitrogen in dejecta from newly 
established ileal stomas was initially high, 
gradually decreasing during the later part 
of the immediate postoperative period. The 
nitrogen excretion ranged from 2 to 8 
grams per liter, with an over-all average of 
4.5 grams per liter. In terms of daily nitro- 
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gen excretion, this was from 1 to 4 grams. 
The results obtained from previously es- 
tablished stomas ranged between 1 and 4 
grams per liter in the majority, and the 
over-all average was 2.5 grams per liter. 
The daily excretion was from 0.6 to 2.4 
grams. The patient with polyposis had an 
average concentration of nitrogen output 
of about 2.5 grams per liter or an average 
daily loss of 0.5 gram. 

Balance studies on nitrogen metabolism 
have shown that during the immediate 
postoperative period patients who undergo 
ileostomies remain in negative nitrogen 
balance no longer than those who undergo 
other types of operations. In a patient with 
ulcerative colitis, large amounts of nitrogen 
may be lost in the stool, and this study 
shows that it may be excreted in the stool 
at a concentration in excess of 11 grams per 
liter so that if a patient has severe diarrhea 
with a corresponding increase in the total 
volume of output, considerable loss of nitro- 
gen and wasting of muscle tissues become 
evident, often within a relatively short peri- 
od. It is also shown in this study that there 
is a tendency to conserve nitrogen so that 
as early as the fourth month after operation, 
the value has approached that of fecal ex- 
cretion. This fact is evidenced by the rapid 
gain in weight and flesh familiar to many 
of us. 


DISCUSSION AND CONCLUSIONS 


From the foregoing data, it is evident that 
under the usual circumstances in which 
ileostomy is performed as part of total abla- 
tion of the colon and rectum in cases of ul- 
cerative colitis and familial polyposis, the 
patients in no way experience fluid and elec- 
trolyte problems provided the ileac stoma 
has been constructed properly. 

To the surgeon, the knowledge of the 
chemical nature or content of the ileostomal 
discharge is important so that it may serve 
as a guide to therapy, particularly when 
fluid and electrolyte balance becomes a 
problem. In a comparison of our results 
with those of Brooke, our data have differed 
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in some respects probably because his stud- 
ies were based upon instances of a rela- 
tively high ileal discharge, whereas in our 
study the volume of output was low. Varia- 
tion between his cases and our cases in the 
length of the distal portion of ileum resected 
may be another factor which has contrib- 
uted to the differences in our results, since 
resection of a longer segment of bowel has 
been shown to influence the volume of ileal 
discharge. It has also been mentioned pre- 
viously that Brooke’s patients were receiving 
additional salt in the diet for which reason 
there was a higher sodium output. 

During the phase of dysfunction of the 
ileal stoma, salt depletion may occur since 
sodium is the main cation lost by way of the 
stoma. It is excreted as sodium chloride, 
sodium bicarbonate, and sodium with or- 
ganic anions. The result is the so-called salt 
depletion syndrome characterized by loss of 
appetite, weakness, drowsiness, and varying 
degrees of hypotension. Brooke (5) suggested 
that this syndrome should be combated by 
double strength saline solution adminis- 
tered intravenously although it is more 
rational to give both sodium chloride and 
sodium bicarbonate because if the former is 
given alone, excessive fixed acid (chloride) 
will be supplied which is already in excess, 
thereby necessitating considerable adjust- 
ment. Administration of sodium bicarbonate 
remedies the deficit in fixed base (sodium) 
more adequately, as has been observed by 
Hartmann in a study of infantile diarrhea. 

The potassium values in dejecta from 
newly and previously established ileal sto- 
mas did not differ significantly. Both were 
within limits of normal excretion in feces. 
However, in 2 patients, the concentration of 
potassium in preoperative stool studies was 
high but after ileostomy, the concentration 
decreased. This observation shows that ex- 
cessive preoperative potassium excretion is 
ameliorated by ileostomy. 

The amount of chloride excretion does 
not parallel sodium excretion, the latter al- 
ways exceeds the former. The excess sodi- 
um apparently combines with bicarbonate 
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and organic anions, as has been mentioned 
previously. 

Calcium is excreted in normal amounts in 
the ileal dejecta. However, with high ileos- 
tomal outputs, it may be excreted in large 
quantities. If prolonged, it may encroach 
on natural body reserves leading to decalci- 
fication and possibly tetany. 

The amount of magnesium excreted by 
way of the ileal stoma is also within limits 
of normal in feces. It is conceivable that 
large amounts may be lost if ileostomal 
dysfunction occurs. Hypomagnesemia is 
manifested clinically by central nervous 
system irritability, altered cardiac action, 
hypotension, anorexia, oliguria, and con- 
vulsions and may terminate fatally. It 
resembles severe hypokalemia and hypocal- 
cemia; therefore, they should be differen- 
tiated from each other during the course of 
therapy. 

The effect of ileostomy on nitrogen metab- 
olism is the promotion of a positive nitro- 
gen balance. In the established ileal stoma, 
nitrogen excretion is the same as in normal 
individuals. 

In recapitulation, the volume of output 
and the chemical content of ileal discharges 
are in no way so abnormally great as to be 
incompatible with the physiologic economy 
of the individual. On the contrary, ileostomy 
has made possible rehabilitation of 94 per 
cent of our patients (1, 2, 3). Indeed, it has 
produced the most grateful patients we have 
ever known. We only hope it will not be 
denied many patients who often are made 
to endure the sufferings of physical invalid- 
ism, emotional collapse, social deprivation, 


and economic drain by a disease such as ul- 
cerative colitis. 


SUMMARY 


Data on the volume of output and on the 
chemical content of ileal discharges follow- 
ing total colectomy with establishment of 
an ileal stoma are presented. The results ob- 
tained from newly and previously estab- 
lished ileal stomas are compared. The results 
were also compared with normal excretion 
in feces as well as with the results obtained 
by Brooke. 
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SHOCK represents a disparity between the 
severity of the insult an organism encounters 
from a damaging agent or loss of some vital 
function and the effectiveness of the com- 
pensatory mechanisms available to over- 
come this insult. It is the dynamic state of 
imbalance of these opposing forces, and it 
may change in either direction with or with- 
out therapy. Efforts at prevention or therapy 
represent essentially an attempt to assist the 
organism in its struggle. If the sum of the 
compensatory powers is sufficient to restore 
the normal state of affairs, the struggle ends. 
Otherwise, death follows. If the organism 
is immediately overcome by the effect of 
the insult and dies before any significant 
compensatory adjustments can take place, 
the situation cannot be called shock. In 
contrast, when the insult is not severe 
enough and is easily rendered ineffective 
by compensatory mechanisms, there is no 
question of shock either. There are, of 
course, all degrees of states between these 
two extremes, and it is not easy to draw 
the boundaries of what might be called the 
state of shock. 

The adverse metabolic effects following, 
and to some extent accompanying, the 
circulatory derangements determine the 
outcome in most cases of shock. Permanent 
recovery cannot always be achieved with 
the apparent restoration of normal cir- 
culatory dynamics. Nevertheless, the most 
obvious events of shock are the circulatory 
phenomena, the study of which has at- 
tracted the attention of many investigators 
of the problem for a long time and proved 
to be most rewarding. 


From the Department of Surgery, University of Mississippi 
Medical Center, Jackson. 
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MECHANISMS OF SHOCK AS REFLECTED IN STUDIES 
OF LYMPH OF ABDOMINAL ORGANS 


FIKRI ALICAN, M.D., and JAMES D. HARDY, M.D., F.A.C.S., Jackson, Mississippi 


In contrast, that sluggish but vital ex- 
tension of the circulation, the lymphatic sys- 
tem, where events in shock are necessarily re- 
flected, has been studied relatively little. 

The importance of hemodynamic changes 
in the splanchnic vascular bed in shock is 
well established. The present study was 
planned with the purpose of investigating 
the reflection of these hemodynamic events 
in lymph from abdominal organs in shock. 
With the dog immobile under anesthesia, 
lymph in the thoracic duct flows from ab- 
dominal organs only and reflects changes in 
the splanchnic bed as a whole. However, 
in addition to catheterization of the thoracic 
duct in the chest, it was also elected to 
catheterize the principal hepatic and in- 
testinal lymph ducts separately and deter- 
mine the changes in the rate of flow and 
composition of lymph from these organs. 

Intravenous administration of massive 
doses of Escherichia coli endotoxin to the 
dog regularly produces shock. Of the vari- 
ous methods of producing shock experi- 
mentally, that produced by Escherichia 
coli administration is a very satisfactory one 
and is comparable to hemorrhagic shock 
induced by the method of Wiggers or of 
Fine (4, 5), insofar as the study of the syn- 
drome as a whole is concerned. Moreover, 
this type of shock can be standardized, and 
thereafter a single intravenous injection is 
all that is necessary for the commencement 
and progression of the typical chain of 
events of the shock syndrome. 

The circulatory phenomena of endotoxin 
shock conform to a definite pattern. Such 
characteristic hemodynamic alterations as 
an immediate rise in portal vein pressure 
very shortly followed by a serious fall in 
blood pressure, return of these values toward 
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normal, and later decline of blood pressure 
leading to the death of the animal in 
several hours are described by various in- 
vestigators. In the present study, however, 
we were concerned mainly with endotoxin 
shock. 


MATERIAL AND METHODS 


Healthy adult mongrel dogs of both 
sexes weighing from 15 to 20 kilograms were 
used in these experiments. They were lightly 
anesthetized with intravenous nembutal, 
and sufficient heparin was given to prevent 
clotting in the catheters. Systemic arterial 
pressure was continuously recorded by 
means of a catheter in the carotid artery. 
For recording the lymph flow from the 
thoracic duct or intestinal and liver lymph 
ducts continuously and accurately, a method 
was utilized which involved the use of a 
weight transducer and Sanborn recorder 
to show this flow as drops of lymph per 
time and grams of lymph per time. 

A freshly prepared solution of 5 milli- 
grams per cubic centimeter of purified 
Escherichia coli endotoxin was injected 
through a catheter in the external jugular 
vein in the dosage of 5 milligrams per kilo- 
gram. This amount proved lethal to all 
dogs in this study within a few hours. This 
dose was also lethal for 90 per cent of 20 
unanesthetized control dogs in an average 
of approximately 11 hours. The effect on 
another control group of lightly anesthetized 
dogs without operation was comparable to 
the unanesthetized group. It should be em- 
phasized that the effect of the extensive 
operations necessary for these experiments 
accentuated the endotoxin effect. However, 
the operations alone were not lethal or 
shock-inducing. Several dogs on whom 
operations of the same magnitude were per- 
formed, involving thoracotomy plus lapa- 
rotomy, under the same conditions were 
sacrificed at the end of 8 to 10 hours in ap- 
parently good condition. 

The dogs in this study were divided into 
5 groups and prepared as follows before 
inducing shock: 
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Group I (6 dogs): Liver lymph and portal vein 
pressure in endotoxin shock. Following a right 
subcostal laparotomy, the principal liver 
lymph duct—the efferent lymph duct 
emerging from the liver lymph node and 
running parallel and approximately 1 to 2 
centimeters caudad to the hepatic artery— 
was catheterized by a No. 50 polyethylene 
catheter. The portal vein was also catheter- 
ized through the splenic vein after splenec- 
tomy. 

Group II (6 dogs): Intestinal lymph and por- 
tal vein pressure in endotoxin shock. Following a 
right subcostal laparotomy, the principal 
intestinal lymph duct which runs parallel 
and in close proximity to the superior 
mesenteric artery was catheterized by a 
No. 50 polyethylene catheter. The portal 
vein was also catheterized through the 
splenic vein after splenectomy. 

Two dogs were common to groups I and 
II; that is, in these dogs liver and intestinal 
lymph ducts were catheterized simulta- 
neously. 

Group III (18 dogs): Thoracic duct lymph 
and portal vein pressure in endotoxin shock. Fol- 
lowing a left thoracotomy through the sixth 
or seventh interspace, the thoracic duct was 
exposed behind the aorta and catheterized 
with a No. 90 polyethylene catheter. In 13 
of these dogs, in addition to thoracic duct 
catheterization, splenectomy was performed 
by a midline laparotomy and the portal 
vein was catheterized for continuously re- 
cording portal vein pressure. 

Respirations were controlled by positive 
pressure air given endotracheally. 

Group IV (14 dogs): Thoracic duct lymph and 
portal vein pressure of Eck-fistula dogs in endo- 
toxin shock. In these dogs an end-to-side 
portacaval anastomosis was _ performed. 
Endotoxin shock was induced immediately 
after the performance of the anastomosis in 
5 of these dogs. The remaining 9 dogs were 
used for the shock experiment after an in- 
terval of from 2 to 6 weeks when they had 
completely recovered, and at this time the 

hepatic artery of 2 of the dogs was als0 
ligated. 
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In all dogs the portal vein was catheterized 
following splenectomy for recording portal 
vein pressure. In 6 dogs of this group the 
thoracic duct was also catheterized as in 
group IIT. 

Group V (9 dogs): Thoracic duct lymph and 
portal vein pressure in hemorrhagic shock. In this 
group the thoracic duct and portal vein 
were catheterized as in group III. In 5 of 
these dogs the procedure of Fine (4, 5), was 
used for producing shock and in 4, Wiggers’ 
method of graded hemorrhage was utilized. 

From each dog of all 5 groups, several 
lymph samples were taken until their death, 
and these samples were analyzed for al- 
bumin, globulin, hemoglobin, red blood 
cell, and white blood cell content. 


RESULTS 


Changes in lymph flow rate and portal vein 
pressure. In endotoxin shock, a most signifi- 
cant increase in lymph flow of abdominal 
organs was observed in all dogs, the in- 
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Fic. 1. Effect of endotoxin on liver lymph flow (LLF), blood pressure (BP), and portal vein 
pressure (PVP). Simultaneous rise of portal vein pressure and liver lymph flow corresponding to 
the initial fall in systemic arterial blood pressure; 2 representative experiments. 

Fic. 2. Simultaneous record of systemic arterial blood pressure, portal vein pressure, and liver 
lymph flow following endotoxin injection. The rise of portal vein pressure and the fall of blood 
pressure was immediately followed by an increase in liver lymph flow. Each vertical mark on 
the horizontal line at the top represents one drop of lymph. 
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crement being 4 to 5 times the control level. 
However, the flow rates of liver lymph and 
intestinal lymph were not affected in an 
identical manner. Liver lymph flow began 
to increase shortly after the injection of en- 
dotoxin, and the maximum flow rate was 
reached in a few minutes in all 6 dogs. 
Liver lymph and portal vein pressure curves 
paralleled each other, rising and falling 
simultaneously in the initial period when the 
blood pressure was very low. No other rise 
was observed in liver lymph flow and portal 
vein pressure thereafter. In Figure 1 are 
shown liver lymph flow, portal vein pressure, 
and blood pressure in 2 of the experiments. 
In Figure 2 is presented an actual record of 
a single experiment. The rise of portal 
vein pressure, fall of blood pressure, and in- 
crease in liver lymph flow one after the 
other, but all within 2 minutes after endo- 
toxin administration, are clearly demon- 
strated. 

As regards intestinal lymph flow, no in- 
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Fic. 3. Effect of endotoxin on intestinal lymph flow (JLF), blood pressure, and portal vein 
pressure. The increase in intestinal lymph flow after endotoxin injection followed a different pat- 
tern from that of the liver lymph flow, i.e., it did not correspond to the rise in portal vein pressure; 


2 representative experiments. 


Fic. 4. Effect of endotoxin on thoracic duct lymph flow (7DLF), blood pressure, and portal 
vein pressure. It may be seen that the liver and intestinal components of the thoracic duct lymph 
flow curve can be differentiated in these 2 typical experiments. The initial rise in the thoracic 
duct lymph flow was due to increased liver lymph flow, the late rise to increased intestinal 


lymph flow; see text. 


crease concomitant with the rise of portal 
vein pressure was observed (Fig. 3). When 
an increase in intestinal lymph flow was de- 
tectable, portal vein pressure had either al- 
ready declined to normal or was decreasing. 
At the time the intestinal lymph flow had 
reached the maximum rate, portal vein 
pressure was back to normal in all dogs. 
Intestinal lymph flow was at high levels for 
a much longer period than liver lymph. Ex- 
cept for the initial period when it was 
normal, the rate of intestinal lymph flow 
was high throughout the experiment, or 
alternations of high and lower rates of flow 
were observed. 

Thoracic duct lymph flow exhibited a 
prompt rise following the injection of endo- 
toxin in all dogs. This rise paralleled the 
almost simultaneous rise of portal vein 
pressure (Fig. 4). As the portal vein pressure 
was falling to normal and blood pressure 
was again rising, lymph flow had diminished 
somewhat and was commencing to rise 
again from this lower level. But at this time 


there was no corresponding rise of portal 
vein pressure. While the blood pressure was 
being maintained above shock levels—a 
compensatory period which usually lasted 1 
to 2 hours—thoracic duct lymph flow de- 
creased again, though rather slowly, in 
some experiments down to the control value. 
Corresponding to the second decline of 
blood pressure, another great increase in 
lymph flow was observed. In some experi- 
ments, lymph flow was at a high level 
throughout the experiment and declined 
toward death. This pattern was usually seen 
in dogs whose blood pressure fell rather 
gradually after endotoxin injection, and the 
compensatory rise in blood pressure was not 
remarkable. Except for some differences of 
detail, the liver and intestinal components 
of the thoracic duct lymph curve could be 
recognized assuch in most of the experiments. 
In Figure 5 is presented the photograph of 
the original chart of a dog showing the in- 
crease in thoracic duct lymph flow and por- 
tal vein pressure and the fall in blood pres- 
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1 MINUTE 
Fic. 6. 


Fic. 5. The initial part of the chart of 1 dog where changes in systemic arterial blood pres- 
sure, portal vein pressure, and thoracic duct lymph flow were correlated. The increase in thoracic 
duct lymph flow, due to liver component, rise of portal vein pressure, and fall of blood pressure 


are seen. 


Fic. 6. Representative parts of the actual chart of the thoracic duct lymph flow in a dog in en- 
dotoxin shock. At 6 minutes and at 65 minutes the lymph flow was very rapid. It was slow near 


death; see text. 


sure within 1 to 2 minutes after endotoxin 
injection. Representative parts of the whole 
chart of thoracic duct lymph flow in a single 
dog may be seen in Figure 6. 

In the 5 dogs to which endotoxin was 
given immediately after the performance of 
a portacaval anastomosis, no rise in portal 
vein pressure was observed. In 8 of the re- 
maining 9 dogs who were given endotoxin 
weeks after the operation of portacaval 
anastomosis, there was either no rise or an 
insignificant rise in portal vein pressure. In 
only 1 dog did the ‘‘normal’ response 
appear. 

The thoracic duct lymph flow curve of 
Eck fistula dogs did not show the initial peak 
—liver component. In fact, the lymph flow 
began to increase rather late. In the major- 
ity of these dogs, the blood pressure grad- 


ually declined after endotoxin injection 
(Fig. 7). 


In the 2 dogs of the Eck fistula group 
whose hepatic arteries were also ligated be- 
fore endotoxin injection, portal vein pressure 
did not rise, and the flow pattern of the 
thoracic duct lymph was comparable to 
that of the rest of the group. The only 
difference in these 2 dogs was the immediate 
rise of blood pressure after endotoxin. How- 
ever, soon thereafter blood pressure grad- 
ually declined as in the rest of this Eck fistula 
group (Fig. 8). 

In all Eck fistula dogs, autopsies were per- 
formed, and the anastomosis was examined 
in each dog. Anastomotic sites were found 
to be patent and satisfactory in all. Usual 
pathologic lesions typical of the endotoxin 
effect (and shock), such as congestion and 
hemorrhagic mucosal lesions of the intestine, 
were encountered in the Eck fistula dogs as 
in dogs of all other groups. 

The average survival of dogs in the first 
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TABLE I.—COMPOSITIONAL CHANGES IN THORACIC 
DUCT LYMPH AFTER ENDOTOXIN 


Dog Sam- Total 


No. ple Albumin Globulin RBC Heb. WBC 


15,000 50.24 250 
15,000 39.20 300 
21,000 54.80 300 
30,000 42.40 500 
75,000 19.52 400 


15,000 9.66 100 
40,000 5.25 150 
40,000 9.66 150 
10,000 410 250 
30,000 6.59 300 
30,000 884 350 
10,000 2280 250 


4,150 9.66 1,450 
3,200 8.84 850 
4,500 17.68 2,000 
5,200 9.66 4,650 
7,500 14.10 4,000 
17,600 19.00 2,950 
17,600 39.20 2,650 
17,900 48.32 2,650 
35,400 58.72 2,450 


25 


NNNNe 
RK OO Kw 


5.14 2, 2.43 1,850 1.50 2,400 
4.71 2, 2.00 900 350 
4.99 2, 2.28 950 0.82 450 
5.39 2. 2.68 1,700 0.82 1,300 
4.75 1.68 1,900 1.70 1,200 
4.75 1.68 1,250 230 950 
4.89 2.10 1,350 4,00 1,200 
4.71 1.75 950 5.17 500 


and second groups was 3 hours and 45 min- 
utes. This figure was 2 hours and 40 min- 
utes for the third group, and 2 hours and 
51 minutes for the fourth group. It will be 
recalled that in the first and second groups 
only a laparotomy was performed, while in 
the third and fourth groups both laparot- 
omy and thoracotomy were performed. 

In the hemorrhagic shock group, a prompt 
increase in lymph flow was observed when 
bleeding was begun (Fig. 9), especially 
when the anesthesia was light. However, 
this effect was abolished by curarizing the 
dog prior to bleeding. After the bleeding 
period was over and blood pressure was 
stationary at a low level, lymph flow was 
usually below the control value. Late in 
shock a moderate but significant rise in the 
thoracic duct lymph flow was detectable. 

The portal vein pressure decreased as the 
bleeding continued. When the reservoir 
bottle was raised or when the dog was taking 
up the blood in the bottle, the portal vein 


TABLE II.—COMPOSITIONAL CHANGES IN LIVER 
AND INTESTINAL LYMPH AFTER ENDOTOXIN 
IN DOG 51 

Sample Total 

Liver pr. Albumin Globulin RBC Hgb. 'VBC 


6.28 4.24 2.04 2,200 4.75 200 
6.28 4.70 1.58 1,600 4.85 250 
6.28 4.70 1.58 1,300 4.56 200 
6.28 5.03 1.25 11,400 13.68 250 
6.28 3:95 7 70,400 19.00 250 
6.86 4.13 2.72 153,600 196.00 450 
6.86 4.27 2:59 29,600 241.60 450 


Intestine 
6.68 3.37 3.31 15,200 11.50 ),300 
6.68 3.95 2.73 8,200 11.20 1,100 
7.38 3.34 4.05 5,900 18.86 5,200 
6.24 5.56 0.68 6,000 20.54 5,000 
6.92 3.95 2.97 47,800 14.00 4,000 
7.54 6.53 1.01 37,800 91.20 4,100 
7.07 5.96 1.11 3,500 3.42 1,700 


TABLE III.—COMPOSITIONAL CHANGES IN LIVER 
AND INTESTINAL LYMPH AFTER ENDOTOXIN 
IN DOG 67 

Sample Total 

Liver pr. Albumin Globulin RBC Hgb. 


7.00 SAy 1.83 240,000 507.80 
7.89 7.42 0.42 260,000 761.70 
7.89 6.57 132 295,000 1269.50 
5.56 4.88 0.68 242,000 266.40 


Intestine 
4.56 2.58 1.98 4,200 50.00 
4.92 4.67 0.25 26,200 120.00 
5.06 4.67 0.39 80,000 88.20 
5.24 3.41 1.83 9,800 24.16 
5.03 4.09 0.94 8,800 13.64 


pressure generally rose above the control 
value, and a small increase in lymph flow 
was also observed. With the rapid intra- 
venous or intra-arterial reinfusion of the 
blood at the end of the experiment, an im- 
mediate increase in blood pressure and 
portal vein pressure was followed a few min- 
utes later by a great increase in thoracic 
duct lymph flow. The infusion of compara- 
ble amounts of normal saline or isotonic 
glucose solution had an even greater effect 
than blood transfusion on lymph flow. After 
the termination of blood transfusion, portal 
vein pressure tended to return toward 
normal. 

Compositional changes of lymph. The protein 
content of thoracic duct lymph, usually both 
albumin and globulin, decreased after endo- 
toxin injection in the majority of the dogs 
(Table I). In the rest, it either did not 
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54 28 26 
5.4 2.6 2.8 
49 24 2.5 1 50 
4.2 re, 2.0 2 40 
3.9 2.0 1.9 3 30 
a7 3.0 41 
6.9 28 4.1 5 
: 5.5 27 2.8 6 10 
4.7 2.9 1.8 
4.4 2.7 1.7 
4.5 29 1.8 
45 2.5 2.0 
31 6.1 3.5 
5.2 2.9 
4.5 2.4 
4.3 2.4 
41 29 
4.5 2.4 
4.5 2.4 
7 46 23 
8 47 2.4 
9. 32 1.5 1.7 
93. 
1 
2 400 
3 1 450 
: 5 3 100 
6 
7 2,100 
1,250 
650 
300 
450 
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Fic. 7. Effect of endotoxin on thoracic duct lymph flow and blood pressure in dog with por- 
tacaval shunt. The thoracic duct lymph flow curve consisted mainly of the intestinal component, 
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TIME (min.) 
Fic. 8. 


and the blood pressure fell gradually. Portal vein pressure, not shown, did not rise. 

Fic. 8. When the hepatic artery was ligated, in addition to portacaval shunt before the experi- 
ment, the response to endotoxin injection was essentially the same as that of the dogs with por- 
tacaval shunt alone. The thoracic duct lymph flow curve consisted of the intestinal component 
only, the liver component being absent. The rise in portal vein pressure and the usual initial 


change significantly or increased. The red 
blood cell count, hemoglobin content, and 
white blood cell count usually increased. 
However, they often fluctuated in unex- 
pected directions. In ‘Table I it also is seen 
that the changes in red blood cell and 
hemoglobin values were not always directly 
proportional to each other. 

In a few experiments, red blood cell and 
hemoglobin values were tremendously high 
before the injection of endotoxin, although 
these dogs were not in shock at this time 
despite the fact that they had undergone ex- 
tensive operations. This finding was prob- 
ably due to trauma inflicted during the 
operative preparation. 

The protein concentration of the liver 
lymph is usually higher than that of the in- 
testinal lymph and approaches the protein 
concentration of the plasma. However, it 
was not possible to establish any relation- 
ship as to the direction of changes in the 
protein concentration of liver and intestinal 
lymph. In some dogs of both groups the pro- 
tein content increased; in others it de- 
creased. In Table II are shown the changes 
in the composition of liver and intestinal 
lymph of 1 dog following the intravenous 


dramatic fall of blood pressure were not observed; 2 representative experiments. 


injection of endotoxin. During this experi- 
ment it was observed that after endotoxin 
injection the intestinal lymph became 
hemorrhagic while liver lymph was perfect- 
ly clear. However, as the shock progressed, 
the liver lymph also became red in color, 
and for a period of time both liver lymph 
and intestinal lymph were hemorrhagic. Yet 
still later, intestinal lymph became perfectly 
clear while liver lymph continued to appear 
more and more hemorrhagic, as if the 
catheter were in a vein. This naked eye 
observation was well confirmed by micro- 
scopic examination. In this particular dog 
the protein content of both liver and in- 
testinal lymph increased moderately. 

The values in Table III were derived 
from another such experiment. It may be 
seen that both the red cell count and hemo- 
globin concentration were very high in liver 
lymph, including those of the control sam- 
ple. But this was exceptional and possibly 
was of no significance. In this dog the in- 
testinal lymph also became hemorrhagic 
after endotoxin injection, but later became 
clear again. The total protein decreased in 
the liver lymph sample but increased in the 
intestinal sample. 
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Fic. 9. There was an initial increase in thoracic duct 
lymph flow when experimental hemorrhage was begun, 
but this effect was abolished by curarizing the dog prior 
to bleeding. Thus the observed increase in lymph flow 
was presumably produced by increased muscle tonus. 


In Eck fistula dogs, the changes in protein 
concentration following endotoxin injection 
were inconsistent. The red blood cell con- 
tent did not increase. The hemoglobin con- 
tent increased, decreased, or fluctuated in 
various samples. 

In hemorrhagic shock the changes in pro- 
teins were not significant. On the whole, the 
red cell and hemoglobin concentrations in- 
creased as the shock progressed as in the 
endotoxin group, with a few exceptions. 
With reinfusion of blood and also with 
saline infusion, the red blood cell and 
hemoglobin values in lymph definitely 
increased. 


DISCUSSION 


The intravenous administration of a 
lethal dose of Escherichia coli endotoxin 
usually produces a precipitous fall in blood 
pressure. It was found by Weil and associ- 
ates that concomitantly a large rise in portal 
vein pressure also occurs. 

In our experience with endotoxin shock, 
we have continuously recorded blood pres- 
sure in more than 100 dogs and portal vein 
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pressure in 40 dogs (1). Generally the biood 
pressure started to fall from 20 seconds to 2 
minutes after the intravenous injection of 
endotoxin, and the minimum level of blood 
pressure was usually reached within 5 :nin- 
utes. Then it returned toward normal in 30 
to 40 minutes, never to the control value but 
definitely above shock levels. It was main- 
tained at these levels for a longer period, 
sometimes several hours, and then gradually 
declined until death. In some of the experi- 
ments, after the initial drop and partial re- 
covery of blood pressure, several high and 
low levels alternated, constituting a good 
example of oscillating or ‘“‘feed-back” com- 
pensatory efforts on the part of the organism. 

Portal vein pressure started to rise almost 
immediately after endotoxin injection and 
reached the maximum even before the 
maximal drop in blood pressure had oc- 
curred. In 4 dogs, 10 per cent, endotoxin 
did not affect portal vein pressure. In the 
rest, portal vein pressure rose to an average 
maximal value of 3 times the control level, 
from an average of 6 millimeters of mercury 
to an average of 18 millimeters of mercury. 
This maximum was usually reached within 
the first 2 minutes after the injection of en- 
dotoxin, and usually the pressure had re- 
turned to normal within 30 minutes. There- 
after portal vein pressure did not rise until 
the death of the dog. 

Therefore, the hemodynamic events of 
endotoxin shock conform to a definite gen- 
eral pattern which may be divided into 
three stages: (1) initial stage characterized 
by the rise of portal vein pressure and drop 
in blood pressure, which generally lasts 
about 10 to 30 minutes; (2) compensatory 
stage in which blood pressure is maintained 
near normal levels and portal vein pressure 
is usually normal; (3) shock stage with 
gradual decline of blood pressure and main- 
tenance at low levels until the death of the 
animal. No further rise in portal vein pres- 
sure is seen. 

The duration of the second and third 
stages varies from animal to animal but is 
longer in unanesthetized animals. The 
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Fic. 10. Effect of endotoxin on portal bed inside the liver. This experiment indicates that the 
liver was the site of increased resistance to portal blood flow, following endotoxin injection. Even 
when the portal blood bypassed the liver through an end-to-side portacaval shunt, the pressure in 
the portal bed inside the liver still rose in response to endotoxin; see text. 

Fic. 11. When the superior mesenteric artery and the hepatic artery were clamped, the systemic 
arterial blood pressure rose and portal vein pressure fell. The reaction of this preparation to the 
injection of endotoxin was a gradual fall in systemic arterial blood pressure and an insignificant 
rise in portal vein pressure which was probably due to collateral blood supply. 


period is much shorter if the dog is subjected 
to surgical procedures before the injection 
of endotoxin. 

MacLean and associates reported a 
prompt rise in the weight of the liver, with a 
slower rise of intestinal weight, after the 
intravenous injection of endotoxin. In their 
experiments, an increase in liver weight oc- 
curred within 3 minutes of endotoxin injec- 
tion, which was accompanied by the rise in 
portal vein pressure and fall in blood pres- 
sure. The liver returned to normal weight 
within from 5 to 25 minutes, during which 
time there was a return of arterial pressure 
in the direction of normal. A late gain in 
intestinal weight occurred regularly at a 
time when the liver weight and portal vein 
pressure had returned to normal. 

It is interesting that our results in the 
present study proved to be an approach to 
the same fact, although by an entirely differ- 
ent route. We believe that to the hemody- 
namic changes of the initial stage we may 
now add the rise of liver lymph flow. The 
increase in intestinal lymph flow may be in- 
cluded among the circulatory changes char- 
acteristic of the later stages. The pattern of 
the thoracic duct lymph flow curve in endo- 


toxin shock represents the sum of the hemo- 
dynamic events taking place in the splanch- 
nic bed as reflected in the lymphatic drain- 
age of this area. 

As far as the hemodynamic alterations are 
concerned, the liver can be looked upon as 
the ‘“‘target area” of the initial stage of endo- 
toxin shock where the venous return from 
splanchnic organs is variably entrapped. 

The venous return from the splanchnic 
bed, all of which must flow through the 
hepatic veins, may be considered as simply 
an important branch of the inferior vena 
cava. It is obvious that when this major 
branch is shut off, the total venous return 
of the body will be seriously reduced and 
cardiac output and blood pressure will fall 
one after the other. The fact that this initial 
stage was not observed in the Eck fistula 
group points to the liver as the site of stag- 
nation of blood. Bauer and associates found 
strong bundles of smooth muscle in the 
caval end of hepatic veins of the dog. Con- 
striction of hepatic veins as the mechanism 
in the dog is thus suggested. 

In some dogs, the portal vein was divided 
beyond the last tributary, the intestinal end 
anastomosed to the inferior vena cava, and 
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Fic. 12. 


(Legend on facing page.) 


the liver end catheterized. Then the effect 
of endotoxin was studied. After the admin- 
istration of endotoxin, the pressure rose in 
the catheterized stump of the portal vein 
(Fig. 10). The increase of pressure in the 
divided end of the portal vein indicated an 
increased resistance to the passage of blood, 
in this preparation only the hepatic arterial 
blood, through the liver. Normally, the 
blood in the sinusoids is a mixture of portal 
vein and hepatic arterial blood, and an in- 
crease in resistance in front of one could not 
be reflected as an increase of pressure in the 
bed of the other, if the site of this increase 
in resistance were not beyond the sinusoids. 
The prompt rise in liver lymph flow is 
further evidence for the increased resistance 
beyond the sinusoids. The increased lymph 
formation in the liver is the natural conse- 
quence of increased sinusoidal pressure. ‘The 
fact that the liver sinusoids are the lowest 


pressure capillary system in the body could 
explain the great increase of filtration rate 
out of proportion to the increase in venous 
pressure ahead. One might reasonably ex- 
pect the filtration in the capillary bed of the 
intestine to be affected to a lesser degree by 
the same increase in venous pressure. 
Following the intravenous administration 
of endotoxin, therefore, there is a prompt 
increase of resistance in front of the entire 
splanchnic blood return. Whatever the exact 
mechanism is, this happens in the liver and 
at some point or points between the central 
veins and inferior vena cava. This increase 
of resistance is not persistent, for there is a 
return of the initial hemodynamic altera- 
tions in the direction of normal in a rela- 
tively short time. Thus, the effect of endo- 
toxin in this area may be a temporary one. 
In addition, the usual compensatory mech- 
anisms which oppose a falling blood pressure 
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Fic. 12. Effect of endotoxin on thoracic duct lymph flow of 2 curarized dogs. Note the increase 
in the thoracic duct lymph flow following the injection of endotoxin despite huge doses of curare 
administered prior to endotoxin injection. Portal vein pressure rose and arterial blood pressure 


declined. 


doubtless play some part. Vasoconstriction 
in the superior mesenteric and hepatic ar- 
terial trees may be effective in gradually oc- 
cluding the arterial blood supply to the 
liver and intestines, and this may cause a 
rise in blood pressure as well as a fall in 
portal vein pressure. Under these circum- 
stances the pressure in the sinusoids will also 
fall. It may be seen in Figure 11 that after 
clamping of the superior mesenteric artery 
and hepatic artery the systemic blood pres- 
sure rises and portal vein pressure falls. If 
endotoxin is then given to this animal, the 
blood pressure gradually declines and portal 
vein pressure rises, but less than usual. 


Frank and associates reported that by- 
passing the liver by total Eck fistula pre- 
vented the congestion of the gut in hemor- 
rhagic shock. Nevertheless, the dogs died 
about as quickly as those without the fistula. 
Lillehei, on the other hand, found in his ex- 
periments with Eck fistula dogs that these 
dogs also had mucosal congestion and ne- 
crosis in the bowel following irreversible 
hemorrhagic shock. 

In the present study, our Eck fistula dogs 
lived no longer than those without the 
shunt, and the usual hemorrhagic mucosal 
lesions and congestion of the gut were ob- 
served. We, therefore, believe that although 
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total Eck fistula prevents the initial hemo- 
dynamic changes characteristic of endo- 
toxin shock, it does not significantly influ- 
ence the progression of the shock or the 
duration of survival. Moreover, the results 
in our Eck fistula group clearly showed that 
these initial hemodynamic changes are not 
essential for the establishment and progres- 
sion of the shock syndrome following endo- 
toxin administration. 

The lethal outcome of endotoxin shock 
may depend to a large extent on changes in 
intestinal vasculature. The more gradual 
but more persistent rise of intestinal lymph 
flow, without a concomitant rise in portal 
vein pressure but with a gradual decline of 
blood pressure, appears to be the end result 
of the direct or indirect action of endotoxin 
on the intestinal vasculature. It seems that 
there is little doubt about a damaging action 
on the intestinal vasculature resulting in ex- 
travasation of plasma and even blood. The 
occurrence of the same intestinal lesions 
following irreversible hemorrhagic shock as 
well brings forward the much disputed 
viewpoint of Fine (4, 5) who emphasized the 
importance of bacteria in producing irre- 
versible shock. 

Thomas, Zweifach, and Benacerraf pub- 
lished evidence that endotoxin so sensitizes 
certain tissues to the vasospastic effects of 
epinephrine, and presumably norepineph- 
rine, that local necrosis occurs. These 
workers also found that similar necrosis 
could be produced by injecting a mixture 
of serotonin and epinephrine into the skin of 
rats. Yet, neither serotonin nor epinephrine 
alone produced hemorrhagic necrosis. Al- 
though circulating endotoxin might have a 
vasospastic effect in the presence of normal 
or even reduced catechol amine levels, the 
possibility of such effects should be increased 
if the injection of endotoxin were found to 
increase the plasma catechol amine levels 
experimentally. We have previously shown 
that this does occur (7). The majority of 
dogs exhibited a rise in plasma catechol 
amine levels, particularly the norepineph- 
rine component. 
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The protein content of lymph in endo- 
toxin shock usually decreased with increas- 
ing flow. Of course, the protein concentra- 
tion of lymph cannot by itself be conside: ed 
an indicator of capillary permeability. This 
problem cannot be solved even by taking 
into account the changes in flow rate of 
lymph; the extravasation of blood and pl.s- 
ma may not necessarily occur at the capil- 
lary level in situations such as endotoxin 
shock or irreversible hemorrhagic shock, 
where there is ample evidence for a ratlier 
generalized adverse effect on the integrity 
of the vascular bed. 

The changes in the red blood cell content 
of lymph during shock were interesting. The 
erythrocyte and hemoglobin content of 
lymph generally increased as the shock 
progressed. However, there were more than 
a few exceptions to this. In some dogs dying 
of endotoxin shock, the red cell content of 
lymph did not change and even decreased. 
In still others, after appearing in earlier 
stages, the red cells then disappeared. A 
plausible explanation for this state of affairs 
may be the changes that take place in the 
contractile state of the lymphatic vessels 
themselves. Their state of contractility may 
be the determining factor in appearance or 
disappearance of these cells in lymph from 
a certain region. There may be differences 
in the activity and behavior of lymphatic 
vessels of the liver and the intestine, not only 
from the whole organs, but also from differ- 
ent regions of either organ during shock. 

Baez, in experiments on hemorrhagic 
shock in rats, observed microscopically the 
lymphatics of the mesentery. He found that 
after bleeding, the contractions of these 
vessels became more frequent and intense 
and that sensitivity to epinephrine increased. 
This hyperreactive adjustment of lymphatic 
vessels persisted until a plateau of maximal 
bleeding was established. Then the typical 
series of decompensatory features began to 
develop: atonic distentions of these vessels 
occurred, and the lymph flow, which had 
almost ceased at the peak of the hyperreac- 
tive stage, increased again slowly, and eryth- 
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roc\(es appeared in lymph. Baez described 
the “‘transvasation” of blood from its nat- 
ura! compartment to the lymphatic vessels 
as vccurring, by direct observation, in the 
veniilar plexus of the submucosa and in the 
smiil terminal vessels of the muscular coat. 
Th duration of this “‘transvasation’”’ of 
blood depended on the degree of gut con- 
gesiion. In cases of minor congestion of the 
gut. it did not appear at all or, if present, it 
tenied to disappear again. In other cases, 
the blood flow through the lymphatic ves- 
sels continued until exitus. 

In the present study, the compositional 
changes of lymph in endotoxin and hemor- 
rhagic shock appear to be dependent on, 
and the reflection of the sum of, those events 
taking place not only in the terminal vascu- 
lar but also in the terminal lymphatic beds. 
However, we are unwilling to make more 
than a few generalizations on compositional 
changes of lymph in shock, despite the fact 
that each of about 300 lymph samples taken 
in this study were analyzed for albumin, 
globulin, red blood cells, hemoglobin, and 
white blood cells. Yet the fact that com- 
positional changes of lymph in shock did 
not conform to a definite general pattern 
was perhaps informative in itself. 

One last point should be mentioned. 
Light anesthesia was utilized in this study 
for obvious reasons. Following the injection 
of endotoxin, spontaneous respiratory ef- 
forts and general increase in muscle tonus 
were observed in some of the dogs. To elim- 
inate the effect of changes in muscle tonus 
and muscular activity on the flow rate of 
lymph, we had to repeat several of these 
experiments after curarizing the dog. In 
Figure 12 is shown the increase in the 
thoracic duct lymph flow following the in- 
jection of endotoxin in 2 dogs, despite huge 
doses of d-tubocurarine administered prior 
to endotoxin. These dogs were absolutely 
motionless throughout the experiment. 


SUMMARY AND CONCLUSIONS 


The pathogenesis of endotoxin and hem- 
orrhagic shock has been studied in 53 dogs 
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by correlating the quantitative and qualita- 
tive changes in lymph of abdominal organs 
with changes in portal vein pressure and 
systemic arterial pressure. Catheterization 
of the thoracic duct and the main hepatic 
and intestinal lymph ducts was achieved. 
The flow rate of lymph was recorded by 
means of a method which involved the use 
of a weight transducer and Sanborn re- 
corder. 

Subsequent to the intravenous admin- 
istration of endotoxin there was a prompt 
increase in liver lymph flow which paral- 
leled a rise in portal vein pressure. Within 
10 to 30 minutes both the portal vein pres- 
sure and liver lymph flow had declined to 
normal levels. An increase in intestinal 
lymph flow occurred gradually and extend- 
ed throughout most of the shock period. 
The liver and intestinal components of the 
thoracic duct lymph flow curve could be 
recognized as such. In Eck fistula dogs, the 
characteristic initial hemodynamic changes 
of endotoxin shock, including an immediate 
rise in portal vein pressure and liver lymph 
flow and a precipitous drop in blood pres- 
sure, did not occur. The thoracic duct lymph 
flow curve of these dogs consisted of only 
the intestinal component. In hemorrhagic 
shock, lymph flow decreased, but during the 
irreversible period it often rose above con- 
trol levels. 

Bypassing of the liver with a total Eck 
fistula did not affect the survival rates, nor 
were the usual hemorrhagic mucosal lesions 
and congestion of the gut prevented. Thus 
the initial hemodynamic events following 
endotoxin administration are not essential 
for the establishment and progression of the 
shock syndrome. The significance of com- 
positional changes of lymph in shock has 
been discussed. 

It is concluded that in endotoxin shock 
in the dog the vasculature of the liver is 
an initial target area and next that of the 
intestine. The data reported suggest that 
the lethal outcome in shock in the dog is 
in part a result of the changes which oc- 
cur in the intestine. 
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TH! ATLANTO-AXIAL ARTICULATION is con- 
structed for maximum mobility, especially 
rotation, and the joint capsule and liga- 
ments are relatively loose, providing limited 
protection against trauma. The main sup- 
port and protection of the joint comes from 
the adjacent heavy cervical musculature. 
It is usually when these protective muscles 
are relaxed that injuries to the joint occur. 
Unexpected forward displacement of the 
head is the force most likely to produce dis- 
location or fracture-dislocation at the at- 
lanto-axial joint. 

The resulting effects of the injury are sur- 
prisingly variable. If the displacement is 
great, immediate death or death within a 
few hours occurs because of severe damage 
to the adjacent cervical cord or, rarely, be- 
cause of rupture of a vertebral artery. 

The clinical courses of those who survive 
the injury may be divided into the follow- 
ing groups: 

1. There is immediate evidence of some 
damage to the cervical cord or nerve roots 
accompanied by pain and limitation of 
motion of the neck. Because of the gravity 
of the symptoms, medical aid is usually 
sought promptly. 

2. There is an immediate but transient 
paralysis which clears within minutes. The 
patient may be able to resume normal ac- 
tivity without treatment, though there is 
some local discomfort. Thereafter, evidence 
of cervical cord damage may recur suddenly 
after minor trauma or gradually over a pe- 
riod of months or years. 

3. There is no immediate evidence of 
cord or nerve root damage. The patient is 
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CHRONIC ATLANTO-AXIAL DISLOCATIONS 
W!TH LATE NEUROLOGIC MANIFESTATIONS 


HO\VARD S. DUNBAR, M.D., F.A.C.S., and BRONSON S. RAY, M.D., F.A.C.S., 


able to resume normal activity without any 
treatment, and except for some degree of 
‘‘stiff neck’? is without related symptoms. 
Months or years later, evidence of cervical 
cord and nerve root damage may develop 
and progress gradually to serious disability. 

The last 2 groups are examples of chronic 
dislocation; the natural history of the cases, 
the late neurologic sequelae, and possible 
methods of treatment are the concern of 
this report. 

The late or delayed onset of cervical 
cord or nerve root damage after atlanto- 
axial dislocation has long been recognized. 
In 1907, Corner was able to collect 6 cases 
from the literature. In these 6 patients there 
were no neurologic defects at the time of 
injury, but signs of cervical cord damage 
developed after intervals ranging from 23 
days to many years. All died ultimately as a 
result of spinal cord damage and related 
complications. There have been other re- 
ports of late neurologic complications from 
persistent or recurrent dislocations. Ash- 
kenazy and associates, in 1960, reported a 
case of delayed myelitis following a long- 
standing atlanto-axial dislocation and stated 
that this was the fourteenth such case in 
the literature. In 1910, Mixter and Osgood 
reported 2 cases in which operations were 
performed for chronic atlanto-axial disloca- 
tion in 2 patients. In one, the atlas and axis 
were tied together with braided silk, and in 
the other the arches of the axis and atlas 
were removed in an attempt to decompress 
the cord. The latter patient sat up 2 weeks 
later, coughed, and expired. Their report 
is the earliest account of an attempt at in- 
ternal fixation of the joint with this type of 
injury. 
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In 1937, Cone and Turner reported 2 
cases of chronic atlanto-axial dislocation 
for which fusion of the upper cervical ver- 
tebrae was employed. Kahn and Yglesias, 
Rogers, and Ashkenazy and associates have 
employed laminectomy and enlargement of 
the foramen magnum in addition to an ex- 
tensive fusion of the cervical spine to the oc- 
ciput. Craig obtained relief of neurologic 
symptoms after decompression laminectomy 
without fusion. 

The present report deals with 6 cases of 
chronic atlanto-axial dislocation secondary 
to trauma with delayed onset of cervical 
cord damage encountered in recent years. 
In addition, 2 cases of rheumatoid arthritis 
of the spine with nontraumatic persistent 
atlanto-axial dislocations are included since 
the late manifestations of cervical cord 
damage and therapy are the same. Be- 
cause of the relative infrequency of these 
cases, reports of patients are given in some 
detail. 


REPORTS OF PATIENTS 


Patient 1. A 28 year old woman 10 years before 
admission had sustained a neck injury while “tum- 
bling” in a gymnasium. Thereafter, she was treated 
with halter traction, immobilization in plaster, and 
a neck brace for 6 months. The roentgenograms and 
details of the effects of the injury are not available. 
She suffered 3 episodes of transient tetraplegia after 
minor trauma 2, 6, and 8 years later. Her admission 
to the New York Hospital in 1946 followed a fall while 
skating, which resulted in sudden paralysis of all 4 
extremities and an almost complete sensory loss below 
the fourth cervical level. There was pain in the occi- 
put and the upper cervical region. The neck was fixed 
in slight flexion, and any attempt at active or passive 
motion of the neck was painful. 

Roentgenograms showed a dislocation of the first 
cervical vertebra with a fracture through the base of 
the odontoid process of the second cervical vertebra. 

Skeletal traction was applied and a good reduction 
obtained. While in traction, the patient quickly re- 
covered her motor and sensory functions, although 2 
days had elapsed between the time of the accident and 
the application of traction. A fusion of the upper cer- 
vical vertebrae was then performed with rib grafts 
secured by wire to the spines and laminas of the 
vertebrae. The head and neck were immobilized first 
in plaster and then in a neck collar for 8 months fol- 
lowing the operation. She has remained well and 


active, and 14 years later she reports only that her legs 
become tired more easily than before her injury, 
Roentgenograms show a solid fusion of the upper 
cervical vertebrae. 

Patient 2. A 35 year old man with a 13 years? 
history of progressive pain and stiffness of the entire 
spine, due to Marie-Striimpell arthritis, had em- 
ployed repeated halter traction to the head and neck 
during the 6 months before admission. Two months 
after starting this treatment he noted some numbness 
of all 4 extremities and then a gradually progressive 
weakness of the extremities. Difficulty with urinaiion 
developed, and he became bedridden 1 week before 
admission to the hospital. 

When he was admitted to the hospital in January 
1950, his neck was held immobile and attempted mo- 
tion caused severe pain. There was paralysis of the 
lower limbs and only slight motor function in the up- 
per limbs. Two-point discrimination, vibratory sense, 
and position sense were absent below the eighth 
thoracic dermatome; other sensory functions were in- 
tact. He was unable to void spontaneously. Roent- 
genograms showed an anterior dislocation of the first 
cervical vertebra on the second; the odontoid process 
was intact. Skeletal traction was applied, and in about 
10 days the patient regained most of the cord func- 
tion; the only residual was some loss of vibratory 
sense in the right leg. In spite of rather prolonged 
traction with weights up to 25 pounds, it was not 
possible to secure complete reduction of the disloca- 
tion. In February 1950, a fusion of the upper cervical 
vertebrae was performed. A plaster cast applied to the 
head and neck was worn for 5 months, followed by a 
turnbuckle collar for an additional 4 months. He has 
resumed full activity, a slight decrease in vibratory 
sense in the right leg being the only residual defect. 
Roentgenograms show solid fusion of the upper cer- 
vical vertebrae. 

Patient 3. A 45 year old woman fell down a flight 
of stairs 29 years ago and was immediately paralyzed 
for several minutes. She recovered completely, but 
during the ensuing years progressive weakness of all 
limbs had developed. She was admitted to the hos- 
pital because of an episode of heart failure secondary 
to rheumatic fever. The neurologic examination 
showed marked weakness in all extremities with in- 
creased tendon reflexes throughout and bilateral Ba- 
binski signs. Position and vibratory senses were 
reduced in the lower limbs. Rotation of the neck was 
limited and painful. 

The patient succumbed to the heart disease a few 
days after admission to the hospital. At postmortem 
examination a marked anterior dislocation of the 
atlas was discovered. The odontoid was intact, but the 
transverse ligaments were ruptured and atrophied. 
The cervical cord was compressed and distorted by 
the dislocated bony structures. 

Patient 4. A 60 year old man was admitted with a 
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Fic. 1. Patient 1. Roentgenogram taken on admission demonstrates atlanto-axial dislocation. 
Fic. 2. Patient 1. Postoperative roentgenogram after reduction and application of rib graft. 


chief complaint of weakness of the legs. Twelve years 
before admission, during violent exercise, he had 
experienced sudden pain in the upper portion of the 
neck and occiput. Thereafter, he complained of 
“stiff neck” frequently. During the following years, 
his lower limbs became progressively weaker, and the 
weakness spread to involve the upper limbs, resulting 
in semi-invalidism. 

Examination revealed limitation of all motions of 
the neck, especially rotation. There was weakness of 
all extremities with spasticity, increased tendon re- 
flexes, and bilateral Babinski signs. The left upper 
extremity was moderately atrophic. Position sense 
and vibratory sense were impaired in the lower 
extremities. 

Roentgenograms showed posterior dislocation of 
the atlas. The odontoid process was absent. The pa- 
tient’s condition has been stationary during a year’s 
observation, and he has had no further treatment. 

Patient 5. A 61 year old man was struck on the 
head 6 weeks prior to admission to the hospital. 
Thereafter, he noted increasing pain and stiffness in 
the neck and shoulders. Examination in February 


1949 showed rigidity and pain on attempted motion 
of the neck. There was anesthesia over the second and 
part of the third cervical dermatomes on the right. 
The results of neurologic examination were otherwise 
negative. 

Roentgenograms showed anterior dislocation of the 
first cervical on the second cervical vertebra and a 
fracture of the odontoid process. 

Skeletal traction was applied and the dislocation 
reduced in a few hours. The patient was a habitual 
alcoholic and refused to remain in the hospital as 
soon as he was comfortable, but did agree to wear a 
neck brace. He was seen in the outpatient department 
1 month later, and roentgenograms showed good 
position of the atlas and axis. At this time, the results 
of neurologic examination were negative. He did not 
return for further examination, but he was found to 
have died in another hospital 1 year later of an un- 
known cause. An autopsy was not performed. As far 
as can be determined, he was active and showed no 
neurologic disability immediately prior to his death. 

PaTIENT 6. A 64 year old man injured his neck in a 
diving accident 40 years prior to admission. He was 
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unconscious for 5 hours and awakened with a very 
“stiff neck”. He was hospitalized for 1 month and then 
resumed full activity. He remained well except for 
occasional bouts of “stiff neck.”’ Thirty-six years later 
progressive weakness of the legs developed, as well 
as pain and weakness in the upper extremities. 

Physical examination revealed marked weakness 
in all extremities, particularly in the right leg, and 
walking was possible only with support. All tendon 
reflexes were hyperactive, and there was increased 
resistance to passive stretch in the extremities. There 
were bilateral extensor plantar and finger stretch 
responses. Sensation in all forms was impaired below 
the level of the clavicles. Rotation and extension of 
the neck were limited and caused severe pain. 

Roentgenograms of the cervical spine showed an- 
terior subluxation of the first cervical on the second 
cervical vertebra with fracture of the odontoid process 
and hypertrophic changes throughout the entire 
spine. 

Lumbar puncture showed an initial pressure of 140 
millimeters of water with a slow rise to 400 milli- 
meters in 15 seconds and a slow fall in 25 seconds to 
the original levels. . 

Because of the patient’s age and the possibility 
of his having a neoplasm of the lung, further therapy 
was not employed. His neurologic signs and symp- 
toms have not changed during 5 years’ observation. 

Patient 7. A 56 year old woman with a 6 months’ 
history of pain in the upper portion of the neck and 
occiput had had rheumatoid arthritis for at least 20 
years. During the past 5 years she had taken cortisone 
regularly. Roentgenograms taken 6 months before 
admission showed an atlanto-axial dislocation. She 
was treated with procaine injections and traction. 
Good relief of pain was obtained, but the dislocation 
remained. Two weeks before admission she noted 
weakness of the lower extremities, and 5 days prior 
to admission she could not stand or walk. 

The initial examination revealed marked weakness 
of all 4 extremities. The knee and ankle reflexes were 
absent. Plantar responses were equivocal. There was 
some loss of pain and temperature sense over the feet 
and legs, but no definite sensory level. Position sense 
and vibration sense were intact. There were signs of 
advanced rheumatoid arthritis with deformities of the 
hands and feet. The spleen and liver were enlarged. 
There was a moderate pancytopenia and a sedimen- 
tation rate of 17 millimeters per hour. Roentgeno- 
grams demonstrated an atlanto-axial dislocation and 
widespread rheumatoid arthritis. 

Crutchfield tongs were applied to the skull, but 
traction failed to achieve a reduction of the disloca- 
tion. Fusion of the first 4 cervical vertebrae was car- 
ried out with rib grafts. During the year since opera- 
tion, there has been a good return of strength in all 
extremities, but the patient is still unable to walk. 

In addition, there is some defect in position sense in 


the feet, probably due to trauma to the cord during 
the operation. 

Patient 8. A 40 year old woman with a 10 year 
history of rheumatoid arthritis with some deformi ies 
of the extremities had weakness of the legs which |:ad 
developed 2 weeks before admission. There was pro- 
gression to a complete paralysis of all 4 extremi:ies 
at the time of admission. 

The admission examination revealed a compicte 
paralysis of the lower extremities with total los: of 
sensation below the nipples. There was areflexia be- 
low the sensory level. Roentgenograms showed an 
atlanto-axial dislocation and rheumatoid arthritis. 

Traction with Crutchfield tongs reduced the dis- 
location in 24 hours. A rapid fall of the sensory level 
to the groin occurred during the same period. 

A fusion of the upper 3 cervical vertebrae was car- 
ried out 1 week later. A gradual return of function in 
the legs continued for 1 week. At that time a virulent, 
resistant Staphylococcus aureus wound infection de- 
veloped. Bacteremia and overwhelming sepsis fol- 
lowed and the patient expired. Autopsy was not 
performed. 


DISCUSSION 


Only 1 of these 6 trauma patients had 
pain referable to the local site of injury as 
a presenting complaint; 5 patients had as 
their chief complaint weakness of the legs; 
in 4, symptoms developed gradually over a 
period of months or years, whereas 1 had a 
sudden onset of symptoms after a trivial 
injury. The initial injury in 4 had occurred 
10 to 40 years before admission to the 
hospital and in the patient’s mind was un- 
associated with the weakness of the legs. In 
fact, the original injury was completely for- 
gotten and recalled only after direct ques- 
tioning. While all patients admitted some 
difficulty with movements of the neck or 
bouts of “‘stiff neck” over the years, they 
minimized the complaint and insisted it 
was not disabling. 

There was demonstrable limitation of 
motion of the neck with resulting pain in 
all cases. A lateral roentgenogram sufficed to 
make the diagnosis, although laminograms 
were necessary to clarify details. Roent- 
genograms projecting the atlanto-axial joint 
through the open mouth were often dif- 
ficult to obtain until after reduction had 
taken place. 
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Fic. 3. Patient 2. Roentgenogram on admission showing atlanto-axial dislocation. 
Fic. 4. Patient 2. Postoperative roentgenogram showing the persistent dislocation and the rib grafts. 


In 3 patients the odontoid process was 
fractured, in 2 it was intact, and in 1 pa- 
tient it was absent. The presence or absence 
of a fractured odontoid with respect to the 
neurologic changes appears of little im- 
portance in this small series. 

In an acute atlanto-axial dislocation, 
however, a fractured odontoid may be more 
important. Alexander and associates found 
solid healing of a fractured odontoid in only 
1 of his cases of acute fracture-dislocation. 
He urges early fusion, if the odontoid is frac- 
tured, to avoid recurrent dislocation and 
possible later damage to the cervical cord. 

In 5 patients of our series there was an- 
terior dislocation of the atlas on the axis. 
In 1 patient in whom the odontoid was 
absent there was posterior dislocation of 
the atlas on the axis; the physical signs and 
symptoms were about the same in this 
patient as in the others. 


In the treatment of a chronic dislocation, 
skeletal traction should be employed first 
to attain realignment of the vertebrae and 
reduction of pressure on the cord, if possible. 
Thereafter, a fusion or stabilization of 
joint is advisable since it cannot be expected 
that a dislocation that has been present for 
many months or years will remain stable 
after reduction alone. Furthermore, there 
will be occasions when complete reduction 
cannot be attained or retained as occurred 
in Patient 2, making surgical fixation im- 
perative. 

The most appropriate type of stabiliza- 
tion is still not certain. We have employed 
rib grafts wired to the upper 3 or 4 cervical 
laminas, as described by Cone and Turner 
in 1937, with good results. Alexander and 
associates have used this method and be- 
lieve it to be the procedure of choice. We 
believe that a fusion of the first and second 
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cervical vertebrae alone is inadequate and 
have seen several recurrent dislocations 
following such a limited procedure. 

Several workers have advocated lamin- 
ectomy of the atlas alone or combined with 
fusion as a method of treatment of this dis- 
order. We have had no experience with 
laminectomy and believe it should be 
avoided. It is usually possible to pull the 
arch of the atlas back to a rib graft and wire 
it securely in its proper position. It should 
be remembered that the atlantocranial 
articulation is intact and since the skull 
and atlas retain their correct relationship 
they tend to move as one, so that when the 
arch of the atlas is pulled posteriorly into 
proper alignment with the axis the foramen 
magnum automatically assumes its correct 
position. If the arch of the atlas is sacrificed 
there is no way to secure the upper part of a 
bone graft except to lay it against the oc- 
cipital bone and hope for a fusion. 

In 2 cases, Patients 7 and 8, of spontane- 
ous dislocation associated with rheumatoid 
arthritis, neurologic signs developed 6 
months and 2 weeks, respectively, after 
dislocation occurred. Pain and limitation of 
motion of the neck were prominent com- 
plaints. The odontoid was intact in both 
instances. While treatment of these pa- 
tients should be the same as for those with 
trauma, it is well to keep in mind that the 
rheumatoid patients are often debilitated 
and have had intensive therapy with corti- 
sone for a prolonged period. Under these 
circumstances, severe complications may be 
expected. 

In Patient 1 of this series, recurrent dis- 
location occurred which might have been 
avoided had primary fusion been performed 
after the first injury. There is little informa- 
tion on how often secondary or recurrent 
dislocations occur, but we believe that 
fusion in acute cases should be considered 
when any of the following circumstances 
exist: (1) Complete reduction is not possible. 
(2) A. fracture involves the articulating 
surfaces of the atlas or axis. (3) Dislocation 
recurs after adequate reduction. (4) Non- 
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union of an odontoid fracture results in 
excess mobility of the atlanto-axial joint. 
The operation for fusion is not particularly 
difficult nor is it dangerous if properly per- 
formed. It is especially important tliat 
traction be maintained during the opera- 
tion and that all motion of the head be 
minimized. When tracheal intubation jis 
used in the anesthetic procedure, forc:ful 
extension of the head and neck must be 
avoided. Sharp dissection should be used 
in exposing the vertebral arches and trauma 
to the cervical cord avoided during wiring 
of bone grafts. Traction is continued until 
the wound is healed, and for immobiliza- 
tion a turnbuckle collar is worn for 5 or 6 
months, depending on the state of the fusion 
as demonstrated by periodic roentgenograms. 


SUMMARY 


Six cases of chronic atlanto-axial dis- 
location due to trauma have been presented; 
late neurologic complications developed 
from 6 weeks to 36 years after injury. An 
additional 2 cases of spontaneous chronic 
atlanto-axial dislocation, associated with 
rheumatoid arthritis with late neurologic 
complications developing 6 months and 2 
weeks respectively after dislocation, also 
have been presented. Reduction of the dis- 
location by skeletal traction followed by 
surgical fixation of the joint with bone grafts 
has been employed with satisfactory resu!ts. 
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HISTOLOGY OF CARCINOMAS OF THE UTERINE CERVIX 
AN}) SURVIVAL RATES IN PREGNANT AND 


NONPREGNANT PATIENTS 


¢. P. CHERRY, M.B., and A. GLUCKSMANN, M.D., Cambridge, England 


Tue »ROGNOsIS for cancer of the cervix de- 
tected in the late stages of pregnancy or in 
the postpartum period is poorer than for 
tumors found in the early stages of preg- 
nancy or in nonpregnant women. This 
finding is based usually on very small series 
of patients and the reason for the bad prog- 
nosis for patients in late pregnancy is at- 
tributed to the postpartum changes in the 
uterus which are supposed to lower the 
resistance to cancerous spread. 

Alternatively, the poor response of cancer 
of the cervix in these patients may be due 
to the occurrence of specially resistant tumor 
types. In a previous study (6), we have 
found that the incidence of mixed carci- 
nomas, i.e., cervical tumors with a columnar 
as well as a squamous component, is greater 
in cases associated with pregnancy than in 
nonpregnant women. Recently, Bajardi 
found 6 such tumors in 10 cases of cancer 
of the cervix associated with pregnancy 
and Zeldis and Moyer reported 5 mixed 
carcinomas among 9 pregnant patients with 
invasive cancer. It is not known whether the 
incidence of stich tumors differs in the early 
periods of pregnancy from that in the later 
and postpartum stages. 

The present investigation was undertaken 
to find out whether the incidence of tumor 
types and the response to treatment of a given 
type of tumor are affected by pregnancy, 
and thus to determine whether the poor 
response in these cases can be attributed to 
tumor morphology or the postpartum 
changes in the uterus. Our previous series of 
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cases (6) collected from various centers in 
England has been augmented by a series of 
pregnancy cancers seen and treated at the 
Roswell Park Memorial Institute, Buffalo, 
New York. This series has been compared 
with a very much larger collection of non- 
pregnant patients with cervix cancer treated 
at the Sheffield Radiotherapy Centre and 
the Queen Elizabeth Hospital, Gateshead. 
This material was subdivided according to 
the menopausal status of the patients so that 
for comparison pregnancy cancers and pre- 
menopausal and postmenopausal patients 
are available. 


MATERIAL AND METHODS 


For this study, 147 cases of cancer of the 
uterine cervix associated with pregnancy 
were available; 63 of them were collected 
from various radiotherapy centers in Eng- 
land during a study of serial biopsies taken 
from patients with cervix cancer, while 84 
were from the collection of the Roswell Park 
Memorial Institute in Buffalo (R.P.M.I.). 

The cases included those detected during a 
pregnancy or associated with a miscarriage 
as well as cancers found at intervals up to 18 
months after the termination of a pregnancy 
or abortion, if the symptoms could be traced 
back to this time. In cases of abortion the 
duration of the gestation period was often 
not accurately recorded. Since there were 
only 14 cases of pregnancy carcinomas from 
R.P.M.I. and an additional 14 from English 
sources, a subdivision into trimesters pro- 
duced figures too small for reliable deduc- 
tions. The cases detected after the termina- 
tion of pregnancy were subdivided into 
those found within 6 months and those dis- 
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Fic. 1. Mature form of squamous cell carcinoma with 
regular stratification and central keratinization of tumor 
strands which are surrounded by fibrocellular stroma. 
Cells of the same degree of differentiation are of uniform 
size and appearance and there are few immature viable 
cells in comparison with the differentiating, nonviable 
cells. Hematoxylin and eosin, X76. 
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covered after 7 to 18 months but since they 
showed no differences they are given as one 
group. 

For comparison with the cases associated 
with pregnancy we could draw on 1,528 
cervix cancers in nonpregnant women treat- 
ed at the National Radiotherapy Centre in 
Sheffield and at the Queen Elizabeth Hos- 
pital, Gateshead, during the period between 
1946 and 1953 inclusive. These were sub- 
divided into premenopausal and postmeno- 
pausal cases; in a few patients the time of 
the climacteric was not known, and the age 
of 50 years was taken as the dividing line. 

The English material was supplied as 
fixed biopsy specimens or as unstained slides 
and in addition to hematoxylin and eosin 
staining, in almost all cases another slide 
was stained by the periodic acid Schiff 
(P.A.S.) technique after diastase digestion. 
Other procedures such as Southgate’s muci- 
carmine or Heidenhain’s azan stain were 


performed as required. On many occasions 
the P.A.S. method revealed quite unsuspect- 
ed columnar components in apparently 
squamous cell tumors. 


The stained slides from the American: 


material were made available to us and 
were Classified as to tumor type without any 
knowledge of the extent of the disease, fate 
of the patient, and stage of pregnancy. Sub- 
sequently, information on these clinical ! acts 
was supplied. 

The 5 year survival was known in all but 
6 of the 147 pregnancy cases, and in another 
6 the histologic material was not sufficient 
to allow of the classification of the tumor 
type. 

The patients were treated by intracavitary 
radium insertions with or without additional 
x-irradiation to the pelvis, and in a number 
of cases the radiation treatment was followed 
by pelvic surgery. This article does not 
analyze the effect of the various therapeutic 
methods on the 5 year symptom-free sur- 
vival rate. 

Histologic classification of tumor types. Carci- 
nomas of the uterine cervix can be subdi- 
vided into: (1) those probably derived from 
and resembling squamous stratified epitheli- 
um, (2) those derived from columnar or 
glandular epithelium, (3) those showing fea- 
tures of both the squamous and columnar 
types (mixed carcinomas), and (4) highly 
anaplastic carcinomas which do not resemble 
any of the normal epithelial prototypes. For 
the first three groups the carcinomas can be 
subdivided into mature and immature forms 
by the degree of cytologic, functional, and 
morphologic differentiation of the tumor 
cells. For practical purposes no distinction 
is made between mature and immature 
adenocarcinomas since their numbers are 
too small. Thus we have 6 subdivisions for 
carcinoma of the uterine cervix. In addition 
to this classification, the tumors were graded 
according to Broder’s rules, but no use will 
be made of this grading in the present 
article. 

For accurate and reliable classification of 
tumor types, it is essential to have well fixed 


bio} 
prel 
tum 
is 


fixa 


sion 
cent 
uns. 
for 
min 
imn 
mat 
gro\ 
mor 
can 
ures 
imn 
by I 
Si 
forn 
squi 
arat 
fibre 
the 

the 
squé 
cells 
spin 
and 
corr 
sion 
the 

occt 
peat 
atio 
tosis 
in 
Se 
cell 

brat 
the 

ered 
lign 
duce 
a fa 
cells 
com 


biop-y specimens of reasonable size, cut 
prelcrably from the growing edge of the 
tumor. Susa fixation gives good results and 
is convenient for the clinical staff. Formol 


‘fixation gives good results only on rare occa- 


sions. Small necrotic biopsies taken from the 
centcr of the tumor with a forceps are most 
unsatisfactory and a waste of time and effort 
for te clinician as well as the histologist. 

Tie classification of the tumors is deter- 
mined by the most malignant component, 
i.e., if a tumor contains both mature and 
immature strands it is considered as an im- 
mature form, since this part has a greater 
growth potential and in our experience is 
more likely to determine the spread of the 
cancer and its response to therapeutic meas- 
ures. The relative proportions of mature and 
immature foci within a tumor are measured 
by Broder’s grading. 

Squamous cell carcinomas. In their mature 
form (Fig. 1) these tumors have strands of 
squamous cells in orderly stratification sep- 
arated by a well developed cellular and 
fibrous or fibrillar stroma which contains 
the blood vessels. The tumor cells imitate 
the progression of cells in a normal stratified 
squamous epithelium, i.e., appear as basal 
cells at the periphery of the foci, change to 
spinous or prickle cells in the deeper layers, 
and subsequently form precornified and 
cornified cells in the central parts. Occa- 
sionally, true keratinization, preceded by 
the appearance of keratohyalin granules, 
occurs and leads to the formation of horn 
pearls. The degree of cytologic differenti- 
ation, however, may result only in parakera- 
tosis and formation of parakeratotic pearls 
in which remains of nuclei can still be seen. 

Some of these differentiated squamous 
cell carcinomas resemble the mucous mem- 
brane of the ectocervix and vagina which in 
the normal prototype is characterized by its 
great content of glycogen. In the more ma- 
lignant form the glycogen content is re- 
duced, and the cells appear empty or have 
a faintly staining cytoplasm. The central 
cells of the foci shrink and the nuclei be- 
come pyknotic. 
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Fic. 2. Immature form of squamous cell carcinoma 
with the intermingling in irregular strands of basal and 
of squamous cells of a low grade of parakeratosis. 
Hematoxylin and eosin, X65. 


Another form of this tumor type is char- 
acterized by foci composed entirely of cells 
of basal type which are roughly uniform in 
size until they reach the centers of the foci 
where they degenerate into shrunken cells 
with pyknotic nuclei. Combinations of basal 
and squamous cell strains may be found in 
the same or in separate tumor strands. As 
long as the cells are fairly uniform in size, 
type, and chromatin content and arranged 
in regular strata, the tumors are considered 
as differentiated or mature squamous cell 
carcinomas irrespective of the presence of 
cornification. 

In the immature form of this tumor type 
stratification of the strands becomes irregu- 
lar and even in the same layer the cells vary 
in size, chromatin content, and in the vol- 
ume of their nuclei and nucleoli (Fig. 2). 
Large and small celled strains may be found 
in the same or in separate tumor foci in the 
centers of which necrotic cells are often 
seen (Fig. 3). The degree of differentiation 
varies greatly and at best only results in 
parakeratosis of central cells or of individual 
cells in any of the strata. Mononucleate and 
multinucleate tumor cells are distributed at 
random throughout the foci. The strands 
have irregular outlines and are separated by 
round cells and rarely by a fibrillar stroma 
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Fic. 3. Immature form of squamous cell carcinoma 
with separate strands of basal and of squamous cells. 
Both tumor strains show marked irregularities in cell 
and nuclear size and in stratification. The center of the 
basal cell focus is composed of necrotic cells, and only a 
low degree of parakeratosis is seen in the squamous cell 
focus. The stroma is predominantly cellular. Hema- 
toxylin and eosin, X76. 


Adenocarcinomas. In this group, the tumor 
cells are capable of mucin production though 
the type and the amount secreted depend 
on the degree of maturity of the carcinoma. 
The mucin is usually inferior to that pro- 
duced by the normal prototype and, though 
it may stain with P.A.S., it is often negative 
or only faintly positive with Southgate’s 
mucicarmine. 

In the mature form the tumor foci are 
small, have a tubular or papilliferous pat- 
tern, and are separated by fibrocellular 
stroma. The cells are fairly uniform in vol- 
ume and tend to produce mucin which may 
fill some of the lumens while others remain 
patent. 

In the more anaplastic types the tumor 
foci are usually large and solid, mucin is 
sparse, and there is little intervening stroma. 
The marked variations of cellular and nu- 
clear volume are very striking, and there 


multinucleate giant cells. 

Mixed carcinomas. In the mature form 2 
groups can be distinguished: (1) the tumor 
has coexisting a fairly mature squamous and 
a mature columnar strain either as distinct 
foci or in separate parts of the same tumor 
strand; (2) the tumor resembles a stratified 
columnar epithelium composed of well lay- 
ered columnar cells capable of mucin forma- 
tion in the more central layers and of kera- 
tinization in some peripheral areas (Fig. 4). 
As in all mature forms, the cells and nuclei 
are fairly regular in size, the foci are well 
separated by a fibrocellular stroma, and the 
basement membrane surrounding the tumor 
strands is well developed except at the 
growing edge. 

Both types occur also in an immature 
form and show irregularity of stratification, 
much variation in cell and nuclear size, and 
all the characteristics that apply to the im- 
mature squamous and the immature colum- 
nar cell carcinoma (Fig. 5). 

In addition 2 special types of tumors be- 
long to this group: (a) the signet-ring cell 
type and (b) the glassy cell type of mixed 
carcinoma. The former (Fig. 6a, b, c) is 
characterized by the presence of signet-ring 
cells (Fig. 6b, c) in the tumor foci. These 
cells have clear cytoplasm and a crescent- 
shaped nucleus lying against the cell wall. 
Parakeratotic cells, cells containing glycogen 
(Fig. 6b), and others giving a positive reac- 
tion for mucin (Fig. 6c) are found in varying 
proportions in the tumor strands. In the 
second type, the characteristic glassy cell 
possesses a large amount of slightly baso- 
philic cytoplasm having a ground glass ap- 
pearance, a distinct cell wall, and a large 
nucleus with large and prominent nucleoli 
(Fig. 7). These cells do not give any reaction 
for even modified mucin as do the signet-ring 
cells. In this tumor type, the older cells 
shrink and become pyknotic though indi- 
vidual cells may undergo parakeratosis. The 
general appearance of both these special 
types is of a highly anaplastic tumor with 
marked cell size variation, mononucleate 
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and :ultinucleate giant cells, and ill defined 
straiils separated by little stroma, although 
in the glassy cell type some foci may be well 
circumscribed. In some of these tumors, im- 
matiire squamous or columnar foci are asso- 
ciate! with the other characteristic tumor 
strands while in other tumors foci of signet- 
ring cells and glassy cells may coexist. 

For the recognition of these two special 
tumor types, the examination of biopsy 
specimens during and after radiation treat- 
ment was particularly helpful. Both types 
tend to respond merely with an increase in 
cell size and show no increase in keratiniza- 
tion or mucin production as do the squamous 
cell cancers and adenocarcinomas. 

Anaplastic carcinomas. The cells of these 
tumors have neither squamous nor colum- 
nar characteristics as regards their differen- 
tiation or pattern of structural arrangement, 
and thus their origin cannot be attributed to 
either the squamous or the columnar cell 
type. They are composed of ill defined tu- 
mor strands (Fig. 8) usually spreading dif- 
fusely and separated by very scanty stroma. 
There is gross variation in the size of cells, 
nuclei, nucleoli, and in chromatin content, 
and very large mononucleate and multi- 
nucleate giant cells are frequent and often 
lie close to a strain of particularly small 
cells. There is no attempt at cornification or 
mucin formation in this type; aged cells 
degenerate and necrotic areas become con- 
fluent. After irradiation, differentiation is 
encountered only rarely, and the response of 
these tumors is restricted to death of cells 
and the enlargement of some of the persist- 
ing cells. Most of these carcinomas do not 
appear to respond to radiation at all, though 
a few may do so through cell death and 
disappearance of mitosis. 


RESULTS 


Distribution of clinical stages. Figure 9a 
gives the distribution of the 4 clinical stages 
for patients with carcinoma of the cervix 
diagnosed during pregnancy, after preg- 
nancy, and for nonpregnant premenopausal 
and postmenopausal women with cervix 


Fic. 4. Mature form of mixed carcinoma with dark 
mucin-secreting and light keratinizing cells in the same 
focus. The stratification in the squamous and the col- 
umnar cell regions is regular and cells of the same type 


and degree of maturity vary little in size. The stroma is 
mainly fibrillar. P.A.S., X76. 


cancer. The proportion of cases in clinical 
stage 1 is significantly greater in the preg- 
nant and postpregnant patients (groups A 
and B) than in the nonpregnant premeno- 
pausal and postmenopausal women (groups 
C and D). During pregnancy, cancers in 
clinical stages 1 and 2 occur in significantly 
greater number than in the other 3 groups; 
they account for 82 per cent of the total in 
pregnancy, but for only 65 per cent (dif- 
ference 17+8.4) in postpartum cancers. 
The incidence of late stages is correspond- 
ingly lower in the pregnant group. This 
difference in stage distribution is seen in the 
entire series as well as in the American and 
British material separately. The pregnant 
patients had been under regular gynecologic 
observation throughout the gestation peri- 
od, and this is responsible for the detection 
of the tumors at an earlier stage. The rou- 
tine examination of women in the postpar- 
tum period is again likely to account for the 
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Fic. 5. Immature form of mixed carcinoma with con- 
fluent columnar and squamous cell strands. Both strains 
show irregular stratification, low grade differentiation, 


and variation in cellular and nuclear size. Hematoxylin 
and eosin, X65. 


higher incidence of stage’ 1 tumors in these 
patients as compared with the nonpregnant 
groups. 

Treatment results. The 5 year symptom- 
free survival rates in the 4 clinical stages for 
pregnant and nonpregnant patients with 
cancer of the cervix are given in Table I. 
The pregnant patients are subdivided ac- 
cording to whether the tumor was diagnosed 
during or after the pregnancy and the 
nonpregnant patients according to whether 
or not the menopause had been reached. 
The 5 year survival rate decreases with 
increasing clinical extent except for preg- 
nant patients in whom the results are the 
same for clinical stages 1 and 2. 


TABLE I.—FIVE YEAR SYMPTOM-FREE SURVIVAL 
RATES FOR PATIENTS WITH CANCER OF THE 
UTERINE CERVIX 


Clinical Pregnancy___. Menopause 
stage During After Before After 
Per Per Per Per 
cent cent cent cent 
1 33 (9) 56 (43) 63 (125) 54 (182) 
2 35 (42) 40 (30) 38 (252) 34 (499) 
3 25 (4) 15 (39) 18 (126) 17 (245) 
4 0.) 0 (3) 7 (45) 3 (94) 
1+42 33 (21) 49 (73) 47 (377) 39 (681) 
1—4 31 (26) 37(115) 37 (548) 31(1020) 


Total number of patients in parentheses. 
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The number of pregnant patients is too 
small to establish any significant differences 
in the cure rates between these patients and 
those in the other 3 groups. The variation 
in stage distribution, types of treatment, and 
incidence of the histologic tumor types tends 
to obscure differences in curability ii the 
over-all cure rates are considered without 
due weighting. 

In the nonpregnant group, the postmeno- 
pausal patients (Fig. 9b) have a significantly 
lower cure rate than the premenopausal 
women, and this applies to the over-all 
results (difference 6+2.52) as well as to 
those for combined clinical stages 1 and 2 
(difference 843.2). The analysis of this 
finding is beyond the scope of the present 
article. 

Despite the greater incidence of clinical 
stages 1 and 2 cases in pregnant patients 
than in any of the other 3 groups, the over- 
all 5 year symptom-free survival rate is as 
low as in the postmenopausal women. 
Similarly, the higher incidence of stage 1 
cases in pregnant and postpregnant patients 
is not accompanied by a better cure rate 
than in the nonpregnant patients. 

Figure 9d shows that the survival rate in 
stage 1 is lowest for patients with carcinoma 
diagnosed during pregnancy, highest for 
nonpregnant premenopausal cases, and in- 
termediate and about equal for the other 2 
groups. In clinical stage 2, the cure rates 
show less variation, but the patients with 
pregnancy carcinomas still have the lowest 
survival rate and are followed in increasing 
order by postmenopausal, premenopausal 
women, and lastly by patients with carci- 
noma in the postpartum period. The same 
order is found if the results in stages 1 and 2 
are combined (Fig. 9c). The same trend is 
not seen in the over-all figures which show 
an equally low survival rate for postmeno- 
pausal patients and those with carcinoma 
diagnosed during pregnancy and a slightly 
higher but equal cure rate for the other 2 
groups (Fig. 9b). 

If the 5 year survival rates for each of the 
4 clinical stages obtained in the 4 groups are 
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Fic. 6. The signet-ring cell, immature form of mixed 
carcinoma contains: a, a muucin-secreting immature 
columnar strain, P.A.S., X 227; b,an immature squamous 
cell strain with some parakeratosis and some signet-ring 
cells, hematoxylin and eosin, X194; and, c, an even 
more anaplastic strain characterized by marked variation 
in cell and nuclear size, signet-ring cells, lack of strati- 
fication and by diffuse growth. Hematoxylin and eosin, 
X65. 


fitted to an assumed stage distribution of 
20 per cent for stage 1, 50 per cent for stage 
2, 20 per cent for stage 3, and 10 per cent for 
stage 4, a standardized cure rate can be 
calculated which gives the following over-all 
figures: during pregnancy, calculated rate 
23.6 per cent, observed rate 31 per cent; 
after pregnancy, calculated rate 34.3 per 
cent, observed rate 37 per cent; premeno- 
pausal, calculated rate 35.9 per cent, ob- 
served rate 37 per cent; and postmenopaus- 
al, calculated rate 31.5 per cent, observed 
rate 31 per cent. The difference between the 
calculated and observed rates is explained 
by the proportionately higher incidence of 
early cases associated with pregnancy as 
compared with nonpregnant patients. 

Tumor types. The 4 groups of patients show 
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striking and significant differences in the 
incidence of the histologic types of tumors 
(Fig. 10a). Squamous cell carcinomas, ma- 
ture and immature forms, account for 73 
and 78 per cent respectively of all cancers 
in the nonpregnant premenopausal and 
postmenopausal women, but for only 27 
per cent in the pregnant and for 54 per cent 
in the postpregnant patients. The percent- 
age of mixed carcinomas is correspondingly 
increased to 62 per cent in the pregnant and 
to 35 per cent in the postpregnant patients, 
while they occur in only 19 and 12 per cent 
respectively in premenopausal and _post- 
menopausal women. The same trend in the 
distribution of squamous and mixed car- 
cinomas in the pregnant and nonpregnant 
groups is seen in clinical stages 1 and 2, 
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Fic. 7. The glassy cell immature form of mixed 
carcinoma with the characteristic ground glass appear- 
ance of the cytoplasm, distinct cell walls, and prominent 
nucleoli. The cells and nuclei vary in size and their 
arrangement is disorderly. Hematoxylin and eosin, 


142. 


both separately and combined (Fig. 10b, 
c,d). 

The mature forms of both the squamous 
cell and mixed carcinomas occur only slight- 
ly more frequently in the pregnant than in 
the nonpregnant group (Table II). This 
finding may be related to the higher inci- 
dence of stage 1 cases in the pregnant group 
and fits with the report by Stoll and Riehm 
that horn pearls and cornification were 
slightly more frequent in carcinomas as- 
sociated with pregnancy than in other cer- 
vical cancers. Our material shows a ten- 
dency for the immature forms of mixed 
carcinomas to increase in the more ad- 
vanced stages of the disease in all 4 groups. 
The increased proportion of stage 4 cases in 
immature squamous, immature mixed, and 
in anaplastic cancers is clearly demonstrated 
in Figure 11. 

The 5 year symptom-free survival rates 


TABLE II.—PROPORTION OF MATURE FORMS FOR 
SQUAMOUS CELL AND MIXED CARCINOMAS 


Pregnancy. —— Menopause. 
During After Before After 
Tumor type Per Per Per Per 
cent cent cent cent 
Squamous cell... .. 29 34 23 28 
Mixed carcinoma. . 19 18 16 8 


for the different tumor types are given in 
Table III and are significantly greater {or 
those with mature than with immature 
forms of squamous cell and mixed carciio- 
mas. The combined results for the 4 groups 
of patients are 49 per cent + 2.7 for those 
with mature as compared with 30 per cent 
+ 1.5 for those with immature squamous 
cell carcinomas, difference 19 + 3.12. lhe 
corresponding figures for mature and im- 
mature mixed carcinomas are 66 per cent 
+ 5.9 and 20 per cent + 2.6, respectively, 
and show an even greater difference—46 
+ 6.4—in favor of the mature type. The 5 
year survival rates for patients with anaplas- 
tic cancers is 24 per cent + 4.4 and for those 
for adenocarcinomas 29 per cent + 5.4. 

Table III shows the same correlation 
between survival rate and histologic tumor 
type separately for pregnant, postpartum, 
premenopausal and postmenopausal pa- 
tients except when small numbers obscure 
the issue. For the same tumor type, dif- 
ferences in the survival rate for the 4 groups 
of patients are more apparent than real; 
thus for postpartum patients with immature 
squamous cell carcinomas the survival rate 
is 46 per cent and drops to 29 per cent for 
postmenopausal women with the same tu- 
mor type (Table III) giving a difference of 
17 + 6.4; but in the postpartum group 
stage 1 cases account for 44 per cent and in 
the postmenopausal group for only 14 per 
cent of this tumor type (Fig. 11). Similarly, 
for women with anaplastic cancers the sur- 
vival rate is 43 per cent for patients before 
and only 12 per cent for those after the 
menopause (Table III) but of these tumors 
77 per cent are in stages 1 plus 2 before and 
only 58 per cent after the menopause (Fig. 
11). For the same clinical stage there are no 
significant differences between the 4 groups 
of patients with the same tumor type 
(Table III). 

The differences in the over-all survival 
rates between the groups of patients can be 
related to variations in stage distribution 
and incidence of tumor types, rather than to 
the influence which pregnancy and its ter- 
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min.ition or the menopause may have on 
the cervix and through it on the tumor, 
Suc!: an influence would be manifested in 
an cjual reduction of the survival rate for 
all \vpes of tumors according to the preg- 
nani or menopausal status of the patient and 
our lata fail to provide any evidence for 
such an effect (Fig. 12). 

P:tients with mature tumor types have 
bettcr survival rates than those with imma- 
ture forms (Table IV); the survival rate is 
highest for women with mature squamous 
and mature mixed carcinomas in the 4 
eroups, lowest for those with anaplastic and 
immature mixed carcinomas, and _ inter- 
mediate for those with immature squamous 
cell carcinomas. Figure 12 shows the same 
trend for the combined clinical stages 1 and 
2 in the 4 groups of patients, and a compari- 
son of the first with the third column shows 
at a glance that the tumor type rather than 
the physiologic state of the patient deter- 
mines the survival rate. 


DISCUSSION 


This investigation shows: (1) that during 
and after pregnancy the proportion of early 
clinical stages is greater than in nonpreg- 
nant patients; (2) that during and to a 
lesser extent after pregnancy the incidence 
of mixed cancers is significantly higher and 
that of squamous cell tumors significantly 
lower than in nonpregnant patients; and 
(3) that the histologic type of the tumor 
together with the clinical extent and possibly 
the form of treatment rather than the physio- 
logic status of the cervix and uterus deter- 
mine the prognosis for patients with cervical 
cancer. 

The higher incidence of early clinical 
stages in pregnant, and of stage 1 cases in 
postpregnant patients may be due to the 
medical care these patients receive because 
of their pregnancy. They are examined at 
intervals and thus the usual delay in diag- 
nosis may be reduced; we have no reliable 
data to support this view. The alternative 
possibility is that pregnancy retards the 
growth of the tumor and its spread. The 
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Fic. 8. A diffusely growing anaplastic cancer showing 
no signs of stratification and differentiation of cells. 
Hematoxylin and eosin, X65. 


fact that the more slowly growing mature 
forms of both squamous cell and mixed car- 
cinomas are slightly, though not significant- 
ly, more frequent during pregnancy than in 
nonpregnant patients (Table II) might be 
taken to support this view. We have no evi- 
dence for a “‘brake” effect of pregnancy 
which terminates with the pregnancy. 
Though the incidence of stage 1 plus 2 cases 
is lower in the postpartum period than dur- 
ing pregnancy it is of the same order as in 
nonpregnant patients (Fig. 9a). 

On the other hand, there is some sug- 
gestion that pregnancy may promote the 
malignant conversion of in situ lesions into 
invasive carcinomas. Dalian, Simatos, and 
Nuovo state that “in pregnant women the 
percentage of carcinoma in situ evolving 
into invasive carcinoma appears to be 10 
times higher than in nonpregnant women.” 
The same investigators report that the age 
peak for carcinoma in situ coincides with 
that for invasive carcinoma in pregnant 
patients but precedes it significantly in non- 
pregnant patients. These observations sug- 
gest that pregnancy may speed the pro- 
gression of the cancerous process in man 
and fit in with the well established correla- 
tion between pregnancy and incidence of 
cervical cancer. Bickenbach and Soost state 
that pregnancy neither accelerates nor re- 
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A: during pregnancy C : before the menopause 


B: after pregnancy D: after the menopause 


DISTRIBUTION SURVIVAL RATES 
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STAGES 1+2 
ABCD ABCD 
100 
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a b c d 


Fic. 9. Stage distribution and 5 year symptom-free 
survival rates for patients with cancer of cervix. 


tards the growth of cancer. The problem of 
the influence of pregnancy on the growth 
rate of cancers remains unsolved, and our 
material fails to reveal any definite trend. 
On the other hand, our investigation 
shows that pregnancy may affect the inci- 
dence of various tumor types very signifi- 
cantly and favors the occurrence of mixed 
carcinomas. Obviously, cancer of the cervix 
may be present before a pregnancy and 
coexist with it without showing any effect 
of the pregnancy on the growth of the 


A: during pregnancy C : before the menopause 


B: after pregnancy D: after the menopause 
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Fic. 10. Distribution of histologic tumor types in 
clinical stages. 


tumor, its type, or its response to treatment. 
This is apparently true for squamous cell 
carcinomas which react to treatment in the 
same proportion during and after pregniin- 
cy and in nonpregnant women. The high 
incidence of mixed carcinomas during and, 
to a lesser extent, after pregnancy is cvi- 
dence of an influence of pregnancy on the 
determination of the type of tumor that de- 
velops. On the other hand, mixed car- 
cinomas are found also in nonpregnant 
patients (Figs. 10 and 11). Oota and Tanaka 
report tumors with columnar components 
in about a third of their series of predomi- 
nantly early carcinomas in Japanese women 
without any reference to pregnancy. It 
would be of great interest to know whether 
a similar proportion of mixed carcinomas 
is found also in more advanced cases in 
Japan in the nonpregnant patients. 

How does pregnancy affect the type of 
the developing tumor? It is possible that 
during pregnancy tumors arise from both 
sides of the squamocolumnar junction, 
whereas in other patients they arise only on 
the vaginal side of the junction; alternative- 
ly the tumors may arise in the same location, 
but pregnancy may favor the development 
of the columnar portion which is normally 
suppressed. There is very good evidence that 
most carcinomas even in nonpregnant wom- 
en arise on both sides of the os histologicum 
represented by the location of the most 
distal cervical glands. The actual squamo- 
columnar junction frequently does not coin- 
cide with the os histologicum as the proc- 
esses of epidermization and eversion carry 
it back and forth. Though it is claimed that 
carcinomas arise on both sides of the junc- 
tion and actually more frequently on the 
endocervical than the vaginal side, this 
statement may confuse a microscopic-ana- 
tomic (os histologicum) with a_ histologic 
term (border of the squamous and columnar 
epithelium) and even if applied to the latter 
may have little meaning because of the in- 
constancy of this junction and the frequent 
changes in the type of the epithelium. ‘The 
frequent replacement of glandular epitheli- 
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um by epidermoid epithelium and carci- 
nom: illustrates one of the mechanisms by 
whic the columnar elements are suppressed 
and ihe predominance of squamous cell 
tumors brought about in ordinary con- 
ditiois. During pregnancy the columnar 
elements become hyperplastic and may per- 
sist t us giving rise to the mixed carcinomas. 
Tie differentiation of columnar strains is 
attriuted to an endodermal origin in the 
muellerian ducts. There is good evidence, 
however, that cornification and mucin pro- 
duction are under hormonal and other en- 
viror mental control. In rodents the vaginal 
and cervical epithelium cornify under estro- 
gen treatment, while castration and treat- 
ment with progesterone or with radiation 
promote mucification. Hypervitaminosis A 
in cultures of the vagina of rodents promotes 
mucification and inhibits cornification. Vit- 
amin A deficiency causes cornification of 
mucous epithelium and hypervitaminosis A 
induces embryonic chick epidermis to pro- 
duce mucin and has a similar influence on 
the epithelium of the cheek pouch of ham- 
sters. Thus the appearance of secretory 
function in epithelium does not necessarily 
imply a derivation from the endoderm and 
is more likely to be due to specific environ- 
mental changes. Further support for this 
view comes from attempts to influence the 
histologic type of tumors induced by chemi- 
cal carcinogens in the vagina of mice. Local 
painting with carcinogens in virgin mice 
induces squamous cell carcinomas, while 
the same treatment in castrated animals 
with or without the additional injection of 
progesterone induces mixed carcinomas 
which, like the human cervical tumors, con- 
tain both squamous and columnar elements. 
Though it is dangerous to extrapolate from 
mice to men, the possibility that a hormonal 
influence may determine the type of tumor 
seems a not unlikely explanation of the pre- 
dominance of mixed cervical carcinomas 
during and, to a lesser extent, after preg- 
nancy, when the hormonal balance may be 
assumed to return to the “normal” level. 
The allied fact that though cervical can- 
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Fic. 11. Stage distribution of histologic tumor types. 


cers in nonpregnant women arise on both 
sides of the squamocolumnar junction, the 
majority of tumors are of the squamous type 
and lack a columnar component also needs 
an explanation. Here again the well-known 
finding of exfoliated cells in vaginal smears 
indicative of estrogenic activity in post- 
menopausal women with cervical cancer 
point to hormonal factors and the possibility 
that, as in the rodents, estrogens favor the 
development of squamous cell carcinomas 
and suppress the columnar strains, while 
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B: after pregnancy D: after the menopause 
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Fic. 12. Five year symptom-free survival rates for 
patients with mature and immature types of tumor in 
clinical stages 1 plus 2. 
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TABLE III.—FIVE YEAR SURVIVAL RATES ACCORDING TO CLINICAL STAGE, HISTOLOGIC TYPE, PRIG- 
NANCY, OR MENOPAUSAL STATE OF PATIENTS 


Menopause 
During After Before After Ai 
Per Per Per Per Per 
Tumor type cent cent cent cent cent 
Stage 1 
Squamous, mature............. 75 (8) 80 (25) 65 (66) 
50 (2) 70: (7) 55 (58) 50 (78) 
50 (2) 100 (1) 80 (5) 80 = (5) 
20 (5) 20 (10) 46 (26) 40 (15) 
50 (4) 80 (5) 38 (8) 
Stage 2 
Squamous, mature............. 50 (2 0 (4) 53. .(53) 44 (102) 
immature........... 0 (2 55 (9) 36 (136) 33 (284) 
0 (1) 50 (2 41 (17) 17 (24) 
Mined, mature 100 (1) 100 (5) 86 (7) 25 (4) 
20 (5) 14 (7) 15 (34) 32 (62) 
Adenocarcinoma. 100 (1) 0 (1) 40 (5) 
Stage 3 
Squamous, mature............. 37 (8) 38 (16) 25 (40) 
9 (11) 18 (74) 21 (147) 
100 (1) 0 (5) 0 (18) 
0 (1) 25 (4) 33 (3) 
AGeNOCATCINOMA. 6... 100 (1) 33° ©) 0 (5) 8 (13) 
Stage 4 
Squamous, mature............. 20 (5) 0 (6) 
0 (2) (32) 35 (70) 
0 (1) 0 (1) 0 (6) 0 (10) 
Adenocarcinoma. 100 (1) 
Stages 1—4 
Squamous, mature............. 50 (2) 45 (20) 55 (99) 46 (214) 49 (335) 
dmmature.........4... 20 (5) 46 (39) 32 (300) 29 (579) 30 (923) 
0 (1) 67 (3) 43 (30) 12 69) 24 (93) 
Mixed, mature. 67 (3) 86 (7) 68 (16) 50 (12) 66 (38) 
15 (13) 9 (32) 22 20 (244) 
Adenocarcinoma.............. 100 (2 38 40 (15) 20 (45) 29 (70) 


Total number of patients in parentheses. 


deprivation of estrogens or progesterone 
treatment favor the development of the 
columnar strain without suppressing the 
squamous strain, as reported previously (5). 
Experimentally, it has been shown that cells 
capable of forming either keratin or mucin 
can be “confused” by the simultaneous or 
serial application of roentgen rays and 
estrogens in the castrated animal (6) or by 
the combination of estrogens, vitamin A, 
and irradiation in culture. 

Changes in hormonal balance may occur 
outside pregnancy and thus give rise occa- 
sionally to mixed carcinomas in nonpreg- 
nant women. Whether such changes are 
more likely to occur in Japanese women 
than in Europeans and thus account for 
Oota and Tanaka’s findings needs further 


investigation. The data available are con- 
sistent with the assumption that cancers of 
the cervix arise most frequently on both 
sides of the squamocolumnar junction and 
that hormonal conditions in the patient de- 
termine the selective development of the 
squamous strain alone or of both the squa- 
mous and columnar elements. Some squa- 
mous cell carcinomas may be derived from 
the squamous epithelium at the junction, 
and the pure adenocarcinomas may origi- 
nate on the columnar side of the junction. 
Evidence for such origin has been found by 
various investigators. 

Our data show that, for the same clinical 
stage and treatment, the prognosis for pa- 
tients with cervical tumors varies with the 
histologic type of the carcinoma rather than 
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with pregnancy or menopausal state of the 
patient. In other words, the bad results ex- 
peris aced in the treatment of pregnant and 
post; artum patients is due to the high inci- 
den: of mixed carcinomas, particularly in 
thei: immature form which have proved to 
be r: ‘ractory to radiation treatment, rather 
than to the state of pregnancy per se or the 
puerveral changes thought to favor the 
spre:d of tumors and to render the tumors 
refractory to treatment. If the latter assump- 
tion were true, one would expect a lower 5 
year survival rate for the pregnant group ir- 
respective of tumor type and the mature tu- 
mors of the same clinical stage should do as 
badly as the anaplastic carcinomas. Figure 
12 shows that this is not so and that, in fact, 
the level of success and failure varies with 
tumor type rather than with the state of the 
patient. 

A previous study by Gilmour and associ- 
ates indicated that immature tumor types 
form a greater proportion of cervical cancer 
in younger than in older women and that 
the 5 year survival rate decreases with an 
increasing frequency of immature tumor 
types; in this analysis the chronologic age of 
the patient was considered and the study 
confined to patients fully treated by radium 
only. In the present investigation, the meno- 
pause is used as the dividing line, and radia- 
tion as well as surgical treatment is included. 
Thus the 2 series are not directly compara- 
ble. In the former series the younger women 
had a worse prognosis because of a higher 
incidence of immature tumor types. In the 
present analysis the prognosis was better for 
premenopausal than for postmenopausal 
women because a greater proportion of the 
younger than the older patients had addi- 
tional surgical treatment. We have good evi- 
dence that such surgical intervention raised 
substantially the 5 year survival rate of pa- 
tients initially treated by radiation. The inci- 
dence of tumor types is the same for pre- 
menopausal and postmenopausal women of 
the present series, and it will be interesting 
to see whether the chronologic age affects the 
incidence of tumor types. Age of the patients 


TABLE IV.—FIVE YEAR SYMPTOM-FREE SURVIVAL 
RATES FOR PATIENTS WITH MATURE AND 
IMMATURE TUMOR TYPES 


Mature Immature Anaplastic + 
squamous +- squamous immature 
mixed cancer carcinoma mixed cancer 
Per Per Per 
Stale of patients cent cent cent 
Pregnancy 
During. . . 40 (5) 20 (5) 14 (14) 
After...... 63 (27) 46 (39) 14 (35) 
Menopause 
Before... . 57 (115) 32 (300) 28 (118) 
After..... 46 (226) 29 (579) 19 (170) 
51 (373) 30 (923) 21 (337) 


Total number of patients in parentheses. 


does not account for the difference in the 
incidence of mixed carcinomas in pregnant 
and postpregnant patients, and as in the pre- 
vious study the survival rates decrease with 
an increasing proportion of immature tumor 
types. 

In spite of the significantly greater inci- 
dence of early clinical stages in the pregnant 
group, the 5 year survival results are not 
significantly different from those in the non- 
pregnant group, though within each group 
the survival rates decrease as the clinical 
stage and extent of the tumor increases. This 
anomaly is accounted for by the greater 
incidence of refractory tumor types in the 
pregnant than in the nonpregnant patients. 
Thus it is necessary to consider both stage 
distribution and tumor type in any assess- 
ment of treatment results and survival rates. 


SUMMARY 


1. The histology of carcinomas of the 
uterine cervix in 26 pregnant, 115 postpar- 
tum, 548 premenopausal, and 1,020 post- 
menopausal patients is reviewed and related 
to the extent of the disease (clinical stage) 
and the 5 year survival rates. 

2. A greater proportion of stage 1 cases is 
found in the pregnant than the nonpregnant 
group, and during pregnancy the incidence 
of late stages is significantly lower than in 
the other 3 groups. 

3. In all 4 groups, the survival rates de- 
crease with increasing clinical stage. 

4. In spite of the higher incidence of early 
clinical stages during and after pregnancy 
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the survivai rates do not differ from those in 
nonpregnant women. 

5. Squamous cell carcinomas account for 
three-fourths of all tumors in the nonpreg- 
nant group, but for only one-fourth of those 
seen during and one-half of those seen after a 
pregnancy. The incidence of mixed carci- 
nomas falls from 62 per cent during to 35 per 
cent after pregnancy and to 19 per cent and 
12 per cent respectively in premenopausal 
and postmenopausal patients. 

6. The influence of hormonal factors on the 
development and suppression of columnar 
and squamous cell strains in tumors arising 
on both sides of the squamocolumnar junc- 
tion is discussed in terms of these and related 
clinical findings and of observations in ani- 
mal experiments. 

7. The immature forms of mixed and ana- 
plastic carcinomas prove most refractory to 
treatment, whereas the mature squamous 
cell and mixed carcinomas are most ame- 
nable, and immature squamous and adeno- 
carcinomas form an intermediate group. 

8. The high incidence of immature mixed 
carcinomas is the main reason for the poor 
treatment results for pregnant patients in 
spite of the high incidence of early clinical 
stages. 


9. Pregnancy does not affect the cure rates 
for the different tumor types which for the 
same stage distribution are the same during 
and after pregnancy, in premenopausal ::nd 
in postmenopausal patients. 

10. Pregnancy influences the survival : ate 
by its effect on the type of the developing 
tumor. 
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EDITORIAL 


CHROMOSOMES AND SURGEONS 


GEORGE E. MOORE, M.D., F.A.C.S., and AVERY A. SANDBERG, M.D., 


Buffalo, New York 


Ir Is OUR INTENTION not to suggest that the 
chromosomes of surgeons are unique—even 
though such a possibility exists—but to 
indicate that surgeons must learn more 
about the recent developments in our 
knowledge of these ‘‘sausages of genetic in- 
formation.” 

For many decades, cytologists have been 
attempting to study chromosome patterns 
in human cells. Most of us were taught that 
human cells contain 48 chromosomes. The 
correct diploid number of chromosomes in 
normal human somatic cells, 46, was re- 
ported for the first time in 1956, by Tjio 
and Levan in Sweden and by Ford and 
Hamerton in England, despite a multitude 
of previous studies. 

This incident is a classic lesson on the 
conflict between observation and authority. 
It is ironic that many figures of human 
chromosomes published before 1956 had 
been described as having 48 chromosomes, 
and yet only 46 are present in the photo- 
micrographs. A few investigators had even 
found 46 chromosomes but concluded that 
somehow 2 chromosomes must have been 
lost! Since 1956, the development of rea- 
sonably simple and reproducible techniques 
for preparing marrow biopsy material for 
study of the chromosome constitution of 
blood cells has resulted in a flurry of new 
findings. 

The clinical importance of chromosome 
analysis, karyotyping, became evident when 
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abnormal numbers of sex chromosomes 
were found in several gonadal disorders, 
including Klinefelter’s and Turner’s syn- 
drome. Words are inadequate to describe 
the realization that an excess or absence of 
a minute bit of nuclear material—in these 
cases the “x”? chromosome—is responsible 
for these tragic conditions. The practical 
implications of such analyses to gynecolo- 
gists, urologists, endocrinologists, and pedi- 
atricians are readily apparent. 

In 1959, Lejeune and his co-workers de- 
scribed a small extra chromosome 21 that 
results in trisomy of group G-21 and a total 
of 47 chromosomes in mongolism. The in- 
creased incidence of leukemia in patients 
with mongolism is well established, and may 
perhaps be related to the extra chromosome. 
In addition, a ‘“‘minute” chromosome, re- 
placing one of the small somatic chromo- 
somes in the same group, has been detected 
in the marrow and blood cells of many pa- 
tients with chronic myelocytic leukemia. 

Chromosome constitutions have been de- 
termined for cells in effusions from patients 
with cancer and from patients with benign 
tumors. In contrast to the sharp mode of 
46 chromosomes in nonmalignant effusions, 
there is a considerable spread in the chro- 
mosome numbers of cells in the neoplastic 
fluids. 

A majority of the cells had modes ranging 
from 44 to 56 chromosomes, a small num- 
ber had modes from 62 to 64, and the re- 
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maining effusions had cells with unbalanced 
polyploid modes of 78 to 112 chromosomes. 

The possible relationship of the karyotype 
to the autonomous growth and invasiveness 
of the various tumors, as well as to their 
response to roentgen rays and chemother- 
apy, requires further study. For example, 
it is much easier to culture tumor cells with 
a hypotetraploid chromosome complement 
than those with a near-diploid number, but 
the full implications of this finding have yet 
to be clarified. 

One hopes that in the future it will be 
possible to culture large amounts of tumor 


cells and other cells with abnormal chro. 
mosomal constitutions, to isolate “marker” 
and other chromosomes, and to charac- 
terize chemically the structure of chromo- 
somes or genes responsible for abnormal 
conditions. At present, however, the pre- 
vention or correction of such biochemical 
or genetic difficulties seems very remote 
indeed. 

For surgeons who wish a brief refresher 
course in this subject, we recommend the 
delightful article “Chromosomes for Be- 
ginners,” which appeared in the issue of 
Lancet for 13 May, 1961. 
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THE SURGEON AT WORK 


AND PARACENTESIS 


Columbia, Missouri 


THORACENTESIs and diagnostic paracentesis per- 
formed with a needle have some inherent dis- 
advantages. 

In terms of thoracentesis, the tap is frequently 
performed on a patient who is too ill to sit up 
in the usual manner and who cannot co-operate 
with the sometimes demanding task of maintain- 
ing the needle in the pleural space. Multiple 
punctures are frequently unrewarding in pa- 
tients who have small effusions. A technique of 
catheter thoracentesis is described which modi- 
fies some of these problems. 

Diagnostic paracentesis by needle puncture 
with the patient in the supine position produces 
varying degrees of false negative results. The dif- 
ficulty with this procedure is that paracentesis 
cannot be performed in the dependent areas 
where the fluid tends to concentrate. The effec- 
tiveness of paracentesis performed with the use 
of plastic catheter material and with the patient 
in the prone position has been measured. 


MATERIALS AND METHODS 


A needle and adapter are used which will ac- 
commodate size 15 plastic tubing. The purpose 
of the adapter is to prevent air leakage between 
the catheter and the needle by tightening a rub- 
ber washer around the tubing. The template of 
the adapter is the Tuohy adapter. Multiple per- 
forations are made with scissors in the tip of the 
catheter tubing by doubling the tubing in the 
manner used in perforating larger rubber tub- 
ings. A size 15 cutdown needle is inserted in the 


From the Department of Surgery, University of Missouri 
School of Medicine, Columbia. 


USE OF PLASTIC TUBING FOR 'THORACENTESIS 


SAMUEL H. GRAY, M.D., and HUGH E. STEPHENSON, JR., M.D., F.A.C.S., 


catheter, and the unit is gas sterilized. Polyvinyl 
tubing may also be used which permits simple 
autoclaving, but the advantage of a larger inner 
diameter with the same outer diameter occurs 
with polyethylene material currently available. 

The patient lies in the Fowler position with 
his arm behind his head. Rib interspaces are 
palpated in the infra-axillary area from the 
sixth thoracic vertebra superiorly, and the most 
accessible interspace is chosen for thoracentesis. 
After preparation and local anesthesia, a stab 
blade is used to nick the skin. No trocar is used. 
The tubing, which is attached to a syringe and 
three-way stopcock by the cutdown needle, is in- 
serted into the thoracentesis apparatus and the 
needle until it reaches the proximal aspect of 
the needle bevel. The needle is then advanced 
over the superior edge of the lower rib. As the 
needle is advanced, the tubing is moved forward 
and tapped against the resistance of the chest 
wall. As soon as the pleural space is entered, the 
resistance disappears and the tubing slips easily 
into the pleural space. The needle is then moved 
back toward the syringe, and the tubing is left 
in place. 

Drainage may then be carried out with the 
patient in either the Fowler or the lateral de- 
cubitus position. If the patient is too ill to with- 
stand the lateral decubitus position, then the 
tubing is threaded far into the base. If the lateral 
decubitus position is used the tubing is not in- 
serted as far. 

With the use of the paracentesis catheter, the 
patient is placed in the supine position. After 
preparation and local anesthesia, a stab blade is 
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used to nick the skin in the midline 3 to 6 centi- 
meters inferior to the umbilicus. Size 18 catheter 
tubing in which multiple perforations have been 
made or a size 8 French feeding tube which al- 
ready has perforations is inserted into a size 14 
thin-walled or regular size 13 needle. A trocar is 
optional. If the trocar is not used the tube is in- 
serted into the needle and tapped against the 
resistance of the abdominal wall as the needle is 
gently advanced. When resistance disappears 
the tubing passes easily into the abdomen. The 
patient then rolls into the prone position and 
knee-elbow position, if that is tolerated. A 30 
cubic centimeter syringe is attached and gentle 
suction undertaken with periodic injection of 
small amounts of air to assure that the catheter 
is not plugged or kinked (Fig. 1). The catheter is 
slowly withdrawn while suction and air injection 
are intermittently performed. 


EXPERIMENTAL DATA 


Study of the thoracentesis tube was begun in 
the laboratory. Three hundred milliliters of nor- 
mal saline were infused into the pleural space of 
a dog. Catheter thoracentesis was performed and 
300 milliliters of saline were returned. 

Catheter paracentesis was performed on a 
group of dogs to determine the amounts of intra- 
peritoneal fluid necessary for positive taps with 
catheter tubing as well as the relative advantage 
of the supine or prone position. Varying amounts 
of defibrinated blood were injected into the 
peritoneal cavities of dogs, the amounts of which 
were extrapolated to amounts that would be 
found in a 75 kilogram man, that is, 50 milliliters 
in a 15 kilogram dog would be comparable to 
250 milliliters in a 75 kilogram man. The ab- 
domen was then tapped with the dog in the 
supine position. Any amount returned was re- 
injected into the peritoneal cavity, and thus 
paracentesis was performed with the dog in the 
prone position. The data suggested greater fa- 
cility with the prone position. 


CLINICAL STUDIES 


Catheter paracenteses were performed on a 
series of patients who were going to the oper- 
ating room within a short period of time. The 
paracentesis catheter was used with the patient 
in the prone dependent position, and the ability 
to obtain smaller amounts than 50 milliliters of 
fluid was verified at operation. 

Catheter thoracenteses have been performed 


on 40 patients. In all patients roentgenograms 
were taken within 24 hours after the thoracen- 
tesis. In most instances, roentgenograms were also 
taken of the patients in the lateral decubitus po- 
sition before and after thoracentesis. In all but 4 
patients fluid was obtained. In these 4 patients, 
thoracenteses were performed with the presump- 
tive diagnosis of free pleural fluid. Within sev- 
eral hours of the negative tap, roentgenograms 
were taken of the patient in the lateral decubitus 
position, which would have demonstrated 150 to 
200 milliliters of free fluid, and no free fluid was 
visualized in any instance. All free fluid was not 
removed in the majority of the patients, but in 
about 40 per cent no free fluid could be seen 
after thoracenteses. The tube was not effective in 
removing loculated effusions as one might sus- 
pect. Although these catheter thoracenteses were 
performed on patients with mostly moderate to 
minimal effusions, pneumothorax was expe- 
rienced but once. This was the result of opening 
a bronchopleural fistula by piercing the visceral 
pleura rather than of an air leak through the 
needle. In no case was there fever that could be 
attributed to the thoracentesis. No ‘“‘pleural 
shock” was encountered although pleural pain 
was occasionally noted as the last of the fluid was 
withdrawn or in those patients who had no 
pleural fluid. 


REPORT OF PATIENTS 


A patient entered the hospital with dyspnea and 
unstable blood pressure. Myocardial infarction and 
pulmonary infarction were considered. An antero- 
posterior view of the chest suggested either a minimal 
effusion or scarring in the base of the right lung. 
Catheter thoracentesis revealed 20 milliliters of sero- 
sanguineous fluid. The patient died 16 hours later. 
Postmortem examination revealed large pulmonary 
infarction. Scarring was present in the base of the 
right lung but no fluid was present. 


It is manifest here that only 20 milliliters of 
fluid were present in the right side of the chest 
and that the fluid was completely removed. Also 
demonstrated is the fact that roentgenograms 
with the patient in the lateral decubitus position 
should be taken to distinguish small effusions 
from scarring. 


A 90 year old patient was admitted to the medical 
floor in a semicomatose condition with what ap- 
peared to be chronic brain syndrome and congestive 
failure. The patient was unable to co-operate with the 
routine type of thoracentesis. An estimated 1,000 to 
1,500 milliliters of pleural effusion were shown in the 
right side of the chest by an anteroposterior view and 
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it was believed to be compromising the air exchange. 
Catheter thoracentesis with the patient in a semi- 
Fowler position in bed revealed 1,300 milliliters of 
serous fluid. Repeat roentgenograms of the chest re- 
vealed a mass in the lower lobe of the right lung that 
had not been previously visualized. Fluid revealed 
class IV cells. 


A routine needle thoracentesis upon a patient 
who cannot co-operate or assist and who is crit- 
ically ill is difficult. This patient could not sit 
up by herself nor would she maintain one posi- 
tion. The catheter thoracentesis obviated this co- 
operation. Also roentgenographic visualization 
of the lower lobe of right lung by adequate tap- 
ping is demonstrated here. 

A 47 year old patient entered the hospital with a 
short history of pleuritic pain and fever. A moderately 
small effusion was visualized in the right hemithorax. 
Five attempts at thoracentesis, first by the intern and 
then by the resident failed to produce fluid. Catheter 
thoracentesis yielded 1,250 milliliters of turbid straw- 
colored fluid which produced a positive culture. 


The average thoracentesis is delegated to 
members of the resident staff who generally 
never perform enough thoracenteses to become 
expert. This report demonstrates 1 of a group 
of patients in whom after previous negative or 
very small positive taps much larger specimens 
were obtained by catheter thoracentesis. 


DISCUSSION 


Catheter tubing facilitates the removal of 
small amounts of fluid from either the pleural or 
peritoneal cavities. 

The use of catheter material for thoracentesis 
has been mentioned previously. Hoeprich and 
Ward suggested threading size 18 plastic tubing 
through a size 14 needle while the patient held 
his breath to prevent pneumothorax. They also 
believed that the fluids should be nonpurulent 
and of low viscosity. We have also encountered 
this problem with viscous fluids when size 18 
catheters were used, so that we have adopted the 
use of larger tubing as well as the needle adapter 
which eliminates the hazard of pneumothorax 
due to air leak between the catheter and needle. 
With the adapter the patient need not hold his 
breath—he is often unable to do so—and the 
physician can be unhurried in placing the tube. 
The average patient can tolerate moderate pneu- 
mothorax quite well. On the other hand, Car- 
don has pointed out that thoracentesis of a small 
amount of fluid may often be crucial in a patient 
with congestive failure. For this reason, a thora- 


Gray and Stephenson: PLAsTIC TUBING FOR THORACENTESIS 


Fic. 1. Plastic tubing, size 18, with multiple perfora- 
tions draws fluid from patient in the prone position (a). 
The size 13 needle (4) used to introduce the tubing into 
the peritoneal cavity is drawn back to the syringe (c). 


centesis apparatus which can be relied upon not 
to replace air for fluid is desirable. 

It is of some advantage to be able to tap pa- 
tients while they are in the Fowler or supine 
position so that the patient need not exert him- 
self, as sometimes he cannot. The patient will 
also appreciate being punctured only once. It has 
very seldom been necessary for us to perform 
more than one puncture. Since a needle is not in 
the chest while the tapping procedure is under 
way, the patient and physician can move around 
and relax. The use of a small plastic catheter for 
chest suction in spontaneous pneumothorax has 
been described by Lindskog and Halasz with 
success equal to that observed with the conven- 
tional thoracostomy tubing. We have used it in 
this manner with success. 

Diagnostic catheter paracentesis is not new. 
Salomon first used ureteral catheter material in 
1906. Bronfin, Pfeffer, Strickler, and their asso- 
ciates have used polyethylene and polyvinyl 
catheter materials. Pfeffer placed his patients in 
each lateral decubitus position for quadrant 
taps. Use of gravity in paracentesis is not new 
either. Weakley and Keith and their co-workers 
have used the lateral decubitus or the Fowler po- 
sition with needle paracentesis which utilizes de- 
pendency somewhat. The incidence of false neg- 
ative taps has been reported as between 14 and 
40 per cent by Kaufman, Moretz, Bunstock, 
Watkins, Economy, Williams, Iung, and their 
associates. Usually a drop or more has been con- 
sidered a positive tap which is often sufficient. 
On the other hand, a larger specimen is unques- 
tionably more desirable in most instances. 

Frink believed from experience that 200 milli- 
liters of fluid constituted the minimum amount 
of fluid necessary in the abdomen to obtain a 
positive tap. Giacobine and Siler have shown in 
dogs that positive needle paracentesis in human 
beings should occur 44 per cent of the time with 
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300 milliliters of free fluid in the abdomen, 16 
per cent with 200 milliliters, 2 per cent with 100 
milliliters, and not at all with 50 milliliters of 
free fluid, considering 0.5 milliliter as a positive 
tap. In the same type of experiment we have 
shown facility in obtaining positive taps with 
only 50 milliliters present. The supine and prone 
positions were compared in dogs and the data 
suggest greater facility with the prone position. 
Also demonstrated was the ability to obtain 
smaller amounts than 50 milliliters of free fluid 
in patients verified at operation. 


SUMMARY 


A method of catheter thoracentesis is de- 
scribed which allows easy gathering of small 
amounts of free pleural fluid with minimum risk 
of pneumothorax and with maximum comfort to 
the patient and the physician. Pneumothorax 
occurred once in 40 thoracenteses. 

A method of catheter paracentesis is described 
using the principle of dependency by placing the 
patient in the prone position as the fluid is with- 
drawn. Tests in dogs and in patients to be oper- 
ated upon shortly after paracentesis show that 
amounts of less than 50 milliliters of fluid can be 
obtained by this method. 
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INTERNAL CAROTID ARTERY ANGIOPLASTY 


W. S. LORIMER, JR., M.D., F.A.C.S., Fort Worth, Texas 


THROUGHOUT THE EXTENSIVE WORK and study on 
extracranial vascular insufficiency, most of the 
thought has been on internal obstructions pro- 
duced by atherosclerotic plaques. Various loops, 
coils, and kinks of the internal carotid artery 
have been demonstrated, but until recently little 
importance has been attached to them. Quat- 
tlebaum (1), in December 1958, presented 
several cases of patients with cerebrovascular 
insufficiency in whom buckling of the elongated 
carotid arteries was clearly demonstrated at 
operation. Since then, in several of my patients 
with cerebrovascular in: ficiency, it has been 
apparent that these loops were significant. I 
believe that the potential importance of these 
loops should be emphasized. It is on the tech- 
nique of surgical correction of these problems, 
therefore, that this report is based. 

As indicated by Quattlebaum (3), the patho- 
logic appearance of these vessels at operation 
is striking. The buckling and looping may be 
localized or diffuse. Proximal to the kinking or 
looping, the vessel is dilated. There may be a 
single kink and stenosis or a single loop or actual 
helix formation. The loops themselves are of a 
diminished caliber and are the site of multiple 
stenotic areas and small poststenotic aneurysmal 
dilatations. The vessel distal to the loop is also 
considerably smaller with reduced force in pulsa- 
tions. When the patient’s head is placed in 
various positions at operation, the kinking and 
obstructing features of these loops can be clearly 
seen. 

Primary resection with end-to-end anastomosis 
has been advocated by Hurwitt. This method 
has the advantage of removing the diseased part 
of the vessel but the technical disadvantage of 
anastomosing a vessel of small caliber. Usually, 
the vessel is so extensively involved that the 
direct approach cannot be considered feasible. 
Therefore, it would appear that primary resec- 
tion or longitudinal arteriotomy with patch 
graft closure must be reserved for the well local- 
ized kink that occurs in the most proximal seg- 
ment of the artery. 

Because of the disadvantages and limitations 
of the direct approach, an indirect approach to 


the surgical correction of this disease has been 
considered preferable. Straightening of the vessel 
is accomplished by reimplanting it end-to-side 
on the anterior surface of the common carotid 
artery. 


TECHNIQUE 


Local or general anesthesia may be used for 
the procedure, depending upon the patient’s 
condition and the surgeon’s preference. The 3 
carotid vessels are then isolated, and the loop is 
dissected completely free from its adhesive bands 
to the base of the skull if necessary. A good 
portion of the common carotid is mobilized down 
to the base of the neck. This increased mobility 
permits a lower implantation without tension. 
If local anesthesia is used, a trial carotid oc- 
clusion is performed during the course of this 
dissection. 

Occlusive, noncrushing clamps are then ap- 
plied to the common carotid, external carotid, 
and internal carotid arteries. Heparin is in- 
jected proximally and distally, and the internal 
carotid artery distal to its occlusion is palpated 
for pulsation. If pulsation is absent, the internal 
shunt which is illustrated in Figure 1 may be 
employed. 

The bifurcation is then divided obliquely just 
proximal to the origin of the internal carotid 
artery so that the external carotid is left intact. 
An ellipse is removed from the anterior wall of 
the common carotid at a suitable distance, 1 to 
3 centimeters, proximal to the bifurcation. The 
kinked internal carotid artery is straightened by 
pulling it down and anastomosing it end-to-side 
to the prepared site on the common carotid 
artery. Gentle traction upward on the common 
carotid distal to the anastomosis facilitates this 
procedure and allows a low implantation with- 
out undue tension. 

If an internal shunt has been used, it is re- 
moved at this time. After all the occlusive ties 
and clamps are removed and pulsation is dem- 
onstrated in the internal carotid, an arterio- 
gram is taken, and the wound is closed. An- 
ticoagulants are not administered routinely post- 
operatively. 
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Fic. 1. Technique of reimplantation of the internal carotid artery. 


SUMMARY 


The method has several advantages: It is 
simple to perform. It straightens the loop. The 
anastomosis is performed by using a vessel with a 
large lumen, since by including part of the bifur- 
cationrather than the origin of the internal carot- 
id, a wide caliber lumen is assured. Finally, the 
carotid bifurcation area is bypassed so that bi- 
furcation endarterectomy is unnecessary. 
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THE SURGEON’S LIBRARY 


Reviews of New Books 


Illustrations of the Nervous System; Atlas III. By 
Louis Hausman, M.D. 168 pages, 155 illustrations. 
$9.50. Springfield, Ill.: CHarLes C Tuomas, 1961. 


Reviewed by ALEX J. ARIEFF 


THIS BOOK COMPRISES 168 pages with 155 illustrations. 
In the preface, the author states that “the illustra- 
tions in this atlas are designed to serve as a visual aid 
to the understanding of the structure and functions 
of the nervous system,” and ‘‘focus on functional and 
clinical significance of the different neural systems 
which have been structurally presented in the other 
two atlases.” The other volumes in this series were 
designed to present the nervous system from a his- 
tologic standpoint. 

Basically, Figures 1 to 53 deal with the segmental 
nervous system and Figures 54 to 155 with the super- 
segmental portions of the nervous system. All levels 
of the nervous system are included. The figures are 
well labeled and references are plentiful. Anatomic, 
physiologic, and clinical associations are present. 
Correlations are fairly easy to visualize and compre- 
hend. Correlated illustrations cover angiography, 
ventriculography, electroencephalography, and _his- 
tology when necessary. One small error, or, perhaps, 
difference of opinion or experience, is found on page 
44 where there are diagrams of spinal cord and 
classical clinical syndromes. Figure 36 P gives the 
rare picture of an anterior spinal sulcal artery occlu- 
sion as a unilateral partial Brown-Séquard lesion, 
when the more common picture would be bilateral. 

This book of illustrations is highly recommended to 
medical students as well as to any neurologic clinician. 


Management of Obstetric Difficulties. Revised by J. 
Rosert M.D. 6th ed. 687 pages, 323 illus- 


trations. $16.50. St. Louis: The C. V. Mosby Co., 
1961. 


Reviewed by CHARLOTTE H. KERR 


EVERY PHYSICIAN practicing obstetrics would be well 
advised to have this book in his library, be he gen- 
eralist or specialist. For teaching of hospital house 
staff, it is excellent and covers normal reproduction 
and parturition as well as the abnormal, yet it is not a 
basic textbook for medical students. Methods and 
procedures presented are current yet conservative, as 


taught at Temple University, where Willson is head 
of the Department of Obstetrics and Gynecology. 
The 1955 edition of this book was well known under 
Paul Titus’s authorship with Willson as reviser. 

Important changes in this edition include: manage- 
ment of abortion due to incompetence of the cervical 
os; management of carcinoma of the cervix during 
pregnancy; diabetes and prediabetes; and the use of 
diuretics, hypotensive agents, and ataraxic agents in 
pregnancy. Newer diagnostic procedures, including 
fetal electrocardiography, fern test on cervical mucus, 
and salt overload test in toxemia are described and 
evaluated. The following subjects constitute the prin- 
cipal sections of the book: infertility, complications of 
pregnancy, complications of labor, obstetric opera- 
tions, and complications of the puerperium. New 
photographs demonstrating forceps application on a 
pelvic model with a well marked fetal head are ex- 
cellent, and the accompanying text is easily followed. 

There are 2 useful chapters on the newborn in- 
fant. The first concerns care of the infant during 
labor, delivery, and immediately after delivery. The 
second includes examination of the newborn infant, 
management of infants of diabetic mothers, premature 
and postmature infants, and hemolytic disease of 
newborns. The discussion of erythroblastosis covers 
fundamentals in understanding the disease, correla- 
tion of laboratory data with the mother’s past obstetric 
history, clinical course of the baby, and, finally, cur- 
rent thinking in management. The approach to 
erythroblastosis in this section is practical and is 
neither superficial nor highly theoretic. 

Typography of this sixth edition of a classic in 
obstetrics is well designed, and the book is generously 
illustrated. 


Blood Platelets, Edited by Suirtey A. JoHNson, Ph.D., 
Raymonp W. Monto, M.D., Joun W. Resuck, M.D., 
Ph.D., and Rosert C. Horn, Jr., M.D. 700 pages, 
illustrated. $18.50. Boston: Little, Brown & Co., 1961. 


Reviewed by WALTER RAMBACH 


In Marcu, 1960, the Henry Ford Hospital in Detroit 
sponsored an International Symposium on blood 
platelets. This volume represents the record of that 
3 day conference, consisting of the presentations of 
the 56 formal participants and the edited discussions 
which were attendant thereto. 
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During the past decade a large volume of investi- 
gative effort has borne fruit in a better understanding 
of the morphology, physiology, biochemistry, and 
pathology of the thrombocyte. However, the results 
of such research have been widely scattered in the 
medical literature. This most excellent book fulfills an 
urgent need for an up-to-date, comprehensive com- 
pilation of this knowledge. The formal participants 
and many of the discussants have been in the forefront 
of platelet research, and their contributions to this 
volume stand as authoritative and definitive acquisi- 
tions of knowledge. 

It is beyond the scope of this review to delve deeply 
into the specifics of the material presented in this 
book. Suffice it to say that it not only is replete in 
detailed study of the biochemistry and structure of 
the platelet but also contains an extremely valuable 
array of knowledge pertinent to the role of the vascu- 
lature in hemostasis. This latter information has 
decisive surgical import. 

A peculiar, if not bizarre, inclusion in this book is a 
banquet speech entitled “The Mystery of Indo- 
European Expansion.” Though delightful reading, 
the editorial decision for its placement in a book of 
this type and scope is an enigma. 

References are extensive. The index is complete 
and well cross-referenced. Reproductions of plates 
and graphs are excellent. Typographic errors are at a 
minimum. 

Blood Platelets is the first English volume of its kind. 
In the completeness of its integration of existing 
knowledge about platelets it will undoubtedly stand 
as the most important text in this field for a number 
of years. It is highly recommended as an outstanding 
reference work. 


Sterility; Office Management of the Infertile Couple. 
Edited by Epwarp T. Tyter, M.D. 399 pages, illus- 
trated. $12.50. New York, Toronto, and London: 
McGraw-Hill Book Co., Inc., 1961. 


Reviewed by ALBERT B. GERBIE 


Tuis 1s a collection of lectures on various phases of 
sterility presented at the Postgraduate Symposia at 
the University of California at Los Angeles Medical 
School. The author has done an outstanding job in 
the selection of material on problems of both male 
and female fertility as well as in editing and organiz- 
ing so that both the theoretic and practical aspects 
of infertility can be readily understood. 

Each chapter is written by a well recognized 
authority in the field. Controversial subjects such as 
artificial insemination, therapeutic gonadal irradia- 
tion, and contraception are discussed openly and 
frankly. Excellent chapters describing the evaluation 
of male fertility and testicular biopsy are presented. 
These chapters are extremely useful and practical, 
particularly for the gynecologist, since this factor is 
often neglected. Contradictory statements are to be 
expected in such a book, since each contributor pre- 
sents his own ideas and experiences. This is particu- 
larly true in the discussion of the various hormone 
preparations and their uses. Theoretic aspects, 
newer lines of research, and an excellent bibliography 


make this a comprehensive book, as well as a practical 
guide for office management of the infertile couple. 


Bone; an Introduction to the Physiology of Skeletal 
Tissue. By FRANKLIN C. McLean, Ph.D., M.D., and 
MarsHatt R. UrRist, M.D. 2nd ed. 252 pages, 35 
illustrations. $6.00. Chicago, IIl.: The University of 
Chicago Press, 1961. 


Reviewed by W. F. ENNEKING 


THIS SMALL VOLUME is a second edition of a similar 
volume first published in 1955. It is concerned with 
bone as a tissue, and its aim is to provide a broad 
survey of current knowledge in many independent 
areas. To this end the material is organized by chapters 
with the intent that each chapter stand by itself, to 
be read and understood independently by those espe- 
cially interested in a particular field. Of necessity, the 
same subject appears in different chapters, and there 
is a considerable amount of repetition. The authors 
have closely examined bone and furnish a well 
documented presentation of current views. In most 
instances their interpretation of the data is super- 
imposed as an aid to the unfamiliar reader. In order 
to cover so broad a subject in a volume of this size, 
the text does not delve in great depth on any par- 
ticular aspect. The more sophisticated reader will find 
the bibliography appended to each chapter of more 
value than the text itself. 

The most valuable addition to the second edition 
is the chapter on “Radiation, Isotopes, and Bone.” 
For those unfamiliar with this aspect of the subject, 
it is an excellent introduction. The remainder of the 
volume is essentially an updating of the earlier edition 
with comments upon the significance of work pub- 
lished in the interim. 

The topics dealt with in the volume include: 
morphology, experimental embryology, histochem- 
istry, enzyme chemistry, crystallography, electron 
microscopy, and pathophysiology of the skeleton. In 
many respects this book reflects the advances reported 
to the Gordon Research Conference on “The Chem- 
istry, Physiology, and Structure of Bones and Teeth,” 
of which there exists no other record. This volume 
will be of value to all readers interested in the skeleton 
and to those workers in other disciplines who are 
unfamiliar with bone as a tissue in relation to their 
field of interest. 


Abdominal Surgery. By 41 authors. Edited by ARTHUR 
W. Atien, M.D., and Davin Barrow, 
M.D. Foreword by Freperick A. CoLier, M.D. 
658 pages, 542 illustrations. $21.50. New York: 
Paul B. Hoeber, Inc., Medical Division of Harper & 
Brothers, 1961. 


Reviewed by Victor RicHARDs 


THIs BOOK was conceived as a practical, concise, yet 
comprehensive guide to the care of patients with 
abdominal disorders amenable to surgery. Its purpose 
was to make available to the reader the best of the 
accumulated surgical knowledge of the day. There 
is no pretense of making an original contribution. 
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The senior Editor, Arthur W. Allen, selected the 
authors for each chapter. There are in all 41 different 
authors contributing 22 diverse chapters on ab- 
dominal surgery. The senior authors were selected 
with care, and the majority of them are professors 
of surgery or chiefs of surgery in major institutions 
in the country. They have written extensively in their 
various fields but, as is often the case, have associated 
themselves with junior authors in the present volume. 
The junior authors, in all probability, did the bulk 
of the preparation of each section and reviewed 
essentially the contributions of the senior author 
and other important contributors in each field. 
Indeed, the contributions of the senior authors are 
summarized admirably in each section. 

The contributing authors include such outstanding 
surgical figures as Frederick Coller, Charles Childs, 
George Call, Emile Holman, Leon Goldman, Frank 
Glenn, William Longmire, John Morton, Alton 
Oschner, John Stewart, and Rupert Turnbull. The 
subjects covered include wounds of the abdominal 
viscera and surgery of the stomach and duodenum, 
the gallbladder and biliary tree, the pancreas and 
spleen, the small intestine and retroperitoneum, and 
the large bowel. Other distinguished surgeons, such 
as Joel Baker, Claude Welch, Leonard Heaton, 
Samuel Marshall, and Herbert Adams, are also among 
the senior authors. 

By and large, this volume summarizes well the 
existing state of surgical knowledge in each area. 
It does not perplex or baffle the reader with innumer- 
able approaches to a problem but selects one which, 
in the experience of the author, has been pre-eminent 
and discusses this in sound detail. The illustrations are 
carefully chosen and demonstrate the methods pre- 
ferred by the authors of each particular chapter. The 
problem of preoperative and postoperative care has 
been included with a chapter devoted to each of these 
areas. Anesthesia, as related to abdominal surgery, 
is covered by Adriani and the important, yet difficult, 
problems of hernia repair are covered by Koontz. 
Interestingly enough, there is no gynecologic surgery 
at all included in this volume on abdominal surgery. 
The surgery of the abdominal aorta and its major 
branches has also been omitted completely. The sur- 
gery of the sympathetic nervous system and of renal 
hypertension is also not discussed; and the text is 
limited to the classical problems of the midcentury. 

In comparing the present treatise with available 
books in the field, this reviewer is inclined to think 
that there are existing atlases which surpass the pres- 
ent volume in their demonstration of classic surgical 
techniques. Other works, such as the 2 volume 
treatise by Warren Cole on operative surgery and 
Rodney Maingot’s book on abdominal surgery, 
contain essentially all the material in the present 
volume and correlate in many ways the basic physi- 
ology of surgery with the technique of surgery in a 
fuller and more vivid fashion. 

The book is dedicated to Arthur W. Allen, “staunch 
friend, inspiring teacher ... ” It will serve in this 
same capacity in the areas covered but is somewhat 
limited in scope in its physiologic correlations and its 
interpretations of the changing scene in abdominal 
surgery during the past decade. 


Mikrophotographie. By Professor RopeRT ScHENK and 
GonzacuE KistLer. 152 pages, 28 tables, 62 illustra- 
tions. 18 sFr. Basel and New York: S. Karger, 1960. 


Reviewed by ANDREW P. Apams 


THIS CONCISE INTRODUCTION to the fundamentals of 
microscopy and microphotography has the distinct 
advantage of being written by a research-minded 
anatomist and an experienced medicai optician. It 
is written in a simple but informative style suited to 
the beginner as well as to the advanced microscopist. 
The optic principles of most microscopes and attach- 
ments are discussed in the text and illusirated in 
photographs and sketches. A chapter is devoted to 
methods enabling one to obtain maximum results 
under various conditions. More than half the text 
is devoted to photographic methods with various 
camera sysiems including polarization and fluorescent 
microphotography. Twenty-three tables are listed in 
the appendix for quick reference. The colored repro- 
ductions attest to the authors’ experience in this field. 


Heredity in Ophthalmology. By Jutes Francois. 731 
pages, 629 illustrations. $23.00. St. Louis: The C. V. 
Mosby Co., 1961. 


Reviewed by Davi SHocu 


THE RECENT BOOK on hereditary ophthalmologic 
disorders by the chief of the ophthalmology depart- 
ment of the University of Ghent is a translation of 
the original French monograph which appeared in 
1958. It is a superb effort to collect in 1 volume the 
large number of pedigrees and descriptions of heredi- 
tary diseases of the eye which have appeared in the 
American and European literature in recent years. 
It is much more than just a compilation of interesting 
families and entities. For example, the first 90 pages 
devoted to general genetics not only give an excellent 
review of the fundamentals of the laws of heredity 
but also deal with such sophisticated topics as bi- 
factorial and plurifactorial inheritance and multiple 
allelomorphs. The final chapter in this section is a 
review of biologic statistics and the laws of proba- 
bility. 

In Section IT, devoted to genetics in ophthalmology, 
the most interesting chapter is that on preventive 
management of hereditary ocular diseases. The author 
lists all the known congenital diseases of the eye and 
states whether they are inherited in a dominant, 
recessive, sex-linked, or other fashion. There is 
further elaboration on the statistical possibilities 
of any particular recessive trait appearing in con- 
sanguineous marriages. The author believes that 
sterilization is an ineffective tool in eugenics because 
it exempts many persons who are genotypically but 
phenotypically affected. One imagines that the same 
objection applies to contraception although this is 
not stated in the chapter. 

Part III deals with hereditary diseases of the eye 
as such, and the final section covers general diseases 
with ocular manifestations. The various eponymic 
entities dear to the hearts of specialists in hereditary 
disorders are all listed. 
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In this era of increasing emphasis on molecular 
disease and on the surgical correction of many here- 
tofore untreated congenital anomalies, such a volume 
is a valuable addition to a medical library. A final 
word must be said on the translation. The author is 
Belgian and his native tongues presumably are French 
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Books received are acknowledged in this department 
and such acknowledgment must be regarded as a suf- 
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will be made for review in the interests of our readers 
and as space permits. 


An ATLAS OF OPHTHALMIC SuRGERY. By Conrad Berens, 
M.D., F.A.C.S., and John Harry King, Jr., M.D., 
F.A.C.S. 623 pages, 273 illustrations. Philadelphia and 
Montreal: J. B. Lippincott Co., 1961. 

British CoLuMBIA CANCER INSTITUTE VANCOUVER; FIVE 
YeaR Resutts oF TREATMENT 1946-1954 wiTH A 
Synopsis OF TREATMENT Poticy 1961. By A. Maxwell 
Evans, M.D. 269 pages, no illustrations. Vancouver: 
British Columbia Cancer Institute, 1961. 
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124 pages, 70 illustrations. $6.50. Springfield, IIL: 
Charles C Thomas, 1961. 

REsPIRATION IN HEALTH AND Disease. By R. M. Cherni- 
ack, M.D., F.R.C.P.(C.), and L. Cherniack, M.D., 
M.R.C.P.(Lond.), F.R.C.P.(C.), F.A.C.P. 403 pages, 
92 illustrations. $10.50. Philadelphia and London: 
W. B. Saunders Co., 1961. 

Tue Cervix Utert AnpD Its Diseases. By C. Frederic 
Fluhmann, M.D., C.M. 556 pages, 482 illustrations. 
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VII. 248 pages, 329 illustrations. $22.50. Stuttgart: 
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APPRAISAL OF CURRENT CONCEPTS IN ANESTHESIOLOGY. 
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REHABILITATION OF A CHILD’s Eyes. By Herbert M. Kat- 
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Dr. K. Fischer. 103 pages, 15 illustrations. $5.25. 
Stuttgart: Georg Thieme, 1961. 


and Flemish. One would not know this from the 
translation, which is in superb English. However, 
part of the credit for this accomplishment apparently 
must go to Frank Law of the Moorfields Eye Hospital 
in London, who supervised the English translation 
of this monograph. 


SEMEIOTICA E DIAGNOSTICA DEI TRAUMATIZZATI CRANICI 
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tions. $8.50. Boston: Little, Brown & Co., 1961. 
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M.D. Second printing. 164 pages, no illustrations, 
$4.00. Springfield, Ill.: Charles C Thomas, 1961. 

Immunity. By Sidney Raffel, Sc.D., M.D. 2nd ed. 646 
pages, illustrated. $10.00. New York: Appleton-Cen- 
tury-Crofts, Inc., 1961. 

PsEUDARTHROSIS OF THE LonG Bones. By Otto Verbeek, 
M.D., and C. P. Dubbelman, M.D. 55 pages, illus- 
trated case histories. $11.60. Amsterdam: North- 
Holland Publishing Co., 1961. 

Tue PEpDIATRICIAN. By Wilburt C. Davison, 
M.D., and Jeana Davison Levinthal, M.D. 8th ed. 
$4.50. Durham, N.C.: Duke University Press, 1961. 

PHYSIOLOGICAL AND PATHOLOGICAL AGEING. By V. 
Korenchevsky, M.D. Edited by Geoffrey H. Bourne, 
D.Sc., D.Phil., F.Z.S. 514 pages, 39 illustrations. 
$22.50. New York: Hafner Publishing Co., 1961. 

BirtH InyuRIES OF THE NEWBORN; MorPHOLOGY, PATHO- 
GENEsIs, CLINICAL PATHOLOGY, AND PREVENTION. By 
Philip Schwartz, M.D. With a foreword by Sir Eardley 
Holland. 384 pages, 100 illustrations. $19.50. New 
York: Hafner Publishing Co., 1961. 

INTRODUCTION TO ANESTHESIA; THE PRINCIPLES OF SAFE 
Practice. By Robert D. Dripps, M.D., James E. @ 
Eckenhoff, M.D., and Leroy D. Vandam, M.D. 2nd 
ed. 413 pages, 73 illustrations. $8.00. Philadelphia and 
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M.D. 218 pages, no illustrations. $7.50. Philadelphia 
and Montreal: J. B. Lippincott Co., 1961. 
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NEW 
2-gram 
size of 


fibrinogen (human) j 


enough, in many cases, for one complete dose 


Now your hospital pharmacy can keep life-saving fibrinogen on hand in a new 2-gram 

size for added speed and simplicity of administration, making this valuable agent even 
more useful for those bleeding problems due to afibrinogenemia and hypofibrinogenemia. 
Make sure the new 2-gram size of this life-saving product is on hand in your hospital. 


IMPORTANT: 

Parenogen is dried human fibrinogen prepared from human plasma. 

Parenogen has been subjected to ultraviolet radiation. However, this sterilization method 
cannot be relied upon to completely inactivate all viruses, including homologous 

serum jaundice virus. Directions should be read before use. 


New 2-gram kit includes diluent, reconstitution needle and administration set 
also supplied in 1-gram kit @ Booklets and reprints on request ask your Cutter man 


CUTTER LABORATORIES, BERKELEY 10, CALIFORNIA 
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during hospitalization and 
throughout convalescence 


SUSTAGEN 


Complete therapeutic nutriment 


to supply all or part of the 


patient’s nutritional requirements 


in the hospital... 
Sustagen provides an excellent means of solving 
the special nutritional problems of surgical pa- 
tients by supplying a therapeutic diet of carefully 
controlled, essential nutrients.'? Sustagen helps 
promote good nutrition, restore appetite, hasten 
convalescence.' Ideal for tube feeding, it mixes 
and flows readily, is remarkably well tolerated.! 


in the home... 
Your surgical patients who continue to receive 
Sustagen at home are more likely to hold or in- 
crease their nutritional gains. Each glassful adds 
390 calories to the diet, including a balanced 
combination of 23.5 Gm. protein, 3.5 Gm. fat, 
and 66.5 Gm. carbohydrate plus important quan- 
tities of all essential vitamins and minerals. 


references 
(1) Pareira, M. D., et al.: J.A.M.A. 156:810-816 (Oct. 30) 1954. 
(2) Winkelstein, A.: Am. J. Gastroenterol. 27:45-52 (Jan.) 1957. 
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some timely comments 


Ovulation is inhibited during cyclic therapy 
with Enovip. This single fact has made con- 
ception control by oral means a reality. As 
Guttmacher? states, oral therapy with ENnovip 
“is the best, the most effective contraceptive 
known to man. Its failure rate in patients who 
take it consistently is virtually zero.” 


Therefore, a physician’s decision to prescribe 
Enovip for conception control is likely to be in- 
fluenced by considerations other than lack of 
faith in its dependability. 


ENovin is easy to take, economical and effective. 


But more important to the physician and the 
woman is the possibility of long-term undesir- 
able effects. 


Conception control by oral means deserves to 
be viewed with healthy scientific skepticism. 
“No method? of pregnancy spacing, even though 
highly effective, is justifiable if it endangers life 
or health.” In the case of ENovip, overwhelming 
evidence has been accumulated to establish not 
only its efficacy—but its singular safety. 


The effects of Enovip have now been studied in 
more than 3,500 women during more than 
49,500 menstrual cycles, representing 3,800 
woman-years of experience. ENovip has been 
administered cyclically to the same patients for 
as long as five and one-half years for ovulation 


inhibition, and in other patients it has been 
administered continuously for more than a year 
in the treatment of endometriosis. No true tox- 
icity or contraindication to ENovip therapy has 
been observed. 


There has been no impairment of subsequent 
fertility. ENoviy produced no masculinization 
or other harmful effect on the fetus when given 
to women who had already conceived. Although 
a cautious limit of two years is presently set for 
cyclic therapy with ENovin, it is expected that 
this period will be lengthened as experience 
continues to accumulate. 


Enov is available in tablets of 5 mg. and of 10 
mg. Available on request: literature and refer- 
ences covering more than six years of intensive 
clinical study. 

1. Guttmacher, A. F, (Chairman and Moderator): Clinical Experi- 
ence with and Practical Techniques forthe Use of Enovid in 


Ovulation Control, Transcript of a Closed Circuit Television Sym- 
posium, Chicago, G. D. Searle & Co., Jan. 18, 1961, pp. 26-28. 


2. Cook, H. H.; Gamble, C. J., and Satterthwaite, A. P.: Oral Con- 
traception by Norethynodrel. A 3 Year Field Study, Amer. J. Obstet. 


Gynec. 82:437-445 (Aug.) 1961. 
Research in the Service of Medicine 


G. D. Searle & Co., P.O. Box 5110, Chicago 80, Illinois 
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LIGAPAK 


New LiGAPaAK Surgical Gut comes ready to use on a plastic reel shaped for surer grasp. An 
This specially designed reel protects surgical gut from undue handling...dispenses desired 

length with no kinking, receding or springing out...runs freely, yet can be braked by a 

slight squeeze of the hand. And Licapak is sterilized to assure stronger, Ai 
more pliable surgical gut. 
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UNLIKE OTHER DISPOSABLE ENEMAS: 
THOUGHTFUL TRAVAD® DESIGN CONSIDERS THE PATIENT— 


PERMITS CONVENIENT SELF-ADMINISTRATION 
IN THE SITTING POSITION 


TRAVAD simplifies the enema procedure—18 inches of permanently attached 
flexible tubing allows easier self-administration in any conventional position. 


The time proven TRAVAD formula* cleans thoroughly and consistently. In fact, 
a single TRAVAD unit is more effective than two, one quart tap water enemas. 
Yet the small volume of fluid (135 cc.) does not cause distention, cramps or 
hyperactive evacuation. TRAVAD can be administered, retained and evacuated 
in about 10 minutes.' 


To facilitate self-administration, the TRAVAD unit provides a safety guard on 
the prelubricated rectal tip and an infallible bead valve to prevent spillage or 
premature flow of enema solution. 


Convenient TRAVAD is always ready to use, highly effective, and considerate 
of your patients. When ordering an enema for pre-examination or therapeutically, 
recommend TRAVAD. 


ready-to-use, disposable 
1. Weinstein, J.J.: unpublished manuscript. ( ) 


TRAVENOL LABORATORIES, INC. 
Division of Baxter Laboratories, Inc., Morton Grove, Illinois 


TRAVAD’/A SELF-ADMINISTERED ENEMA 


*Each 100 ml. contains: 

Sodium Dihydrogen Phosphate, 12 
Gm. and Sodium Citrate, 10 Gm. 
Preservatives: 0.1% Methylparaben 
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The incision is nearly closed; only a minimal scar will remain — thanks to the surgeon's” 
skill. But the mental impact of surgery often requires no less attention than they 
physical trauma. Here, Librium can be of great practical value. + 


Pre- and postoperatively, Librium relieves undue alarm and worry, leads the patient 
to “accept” the surgical event. And during procedures performed under local anesthesia; 
when sights and sounds invite misinterpretation, Librium sets the patient's mind at 
ease while preserving his reflexes and cooperation. Librium will not cause hypertension’ 
or depress respiratory function, will not upset anesthetic requirements. Relief of anxiety) 
usually occurs in % to % hour with oral Librium — in a matter of minutes with news : 


Librium Injectable. before and after surgery Consult literature and dosage informa’ on, 


available on request, before prescri! 
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with this single compact, economical SANBORN DUAL MONITOR 
specially designed for operating and recovery rooms 


This new Sanborn 2-channel visual monitor- 
ing system is specifically designed for both 
large and small hospital use, where an easily 
operated, dependable and yet economical in- 
strument is needed for 2-channel display of 
dynamic phenomena such as ECG, EEG, and 
blood pressure during or after surgery. Com- 
pact (12” x 18144” x 21”) and completely self- 
contained, the Model 762 Dual Monitor 
presents two sharp, clear traces simultane- 
ously on a long-persistence 5” cathode ray 
tube, with simple controls for sweep speed, 
screen scale illumination, brightness, and 
focus. 

Your choice of interchangeable, plug-in pream- 
plifiers equip the Dual Monitor for the phe- 
nomena to be displayed: ECG, EEG, and 
pressure types for ’scope display of dynamic 
events . . . Low Level and Carrier types for 
presentation of temperature, mean blood pres- 
sure, and other slowly changing events on a 
large scale, external ‘760’? Monitor Meter 
unit available as an accessory. Also a cardio- 


tachometer (760-3) can be used for indicating 
heart rate on the ‘760’? Monitor Meter. 
Safety in the presence of explosive gases is the 
reason all ‘760’ preamplifiers are transis- 
torized, low voltage units. The power supply 
has both current and voltage limiting circuits 
— eliminating the possibility of high voltage 
or current coming from the preamplifier to the 
patient. Installing the Dual Monitor five feet 
above floor level then affords complete pro- 
tection. 

Write for complete information on the versa- 
tile Model 762 Dual Monitor, interchange- 
able Preamplifiers, optional Amplifier-Meter 
unit and Recording Systems for use with it. 
Address inquiry to Manager, Research In- 
strument Sales. 


MEDICAL DIVISION 
SANBORN COMPANY 
175 Wyman St., Waitham 54, Massachusetts 
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trichomonal/ monilial | mixed 
vaginitis | vaginitis | infection 


only comprehensive therapy 
can reach all three vaginitis patients 


effective against all three vaginitis pathogens: Trichomonas vaginalis, Candida al- 
bicans, Hemophilus vaginalis — The current controversy concerning the frequency of 
various organisms causing vaginitis may be due to “a larger prevalence of mixed 
infection than is commonly assumed...To succeed, the topical preparation used 
should possess sufficient activity to eliminate trichomonads, fungi, and any associated 
pathogenic bacteria, such as H. vaginalis.” Ensey, J.E.: Am. J. Obst. & Gynec. 77:155, 1959. 


1. POWDER for weekly application in your office: FuROxONE® (furazolidone) 0.1% 
and Micorur® (nifuroxime) 0.5%, in an acidic, water-dispersible base; 15 Gm. 
squeeze bottle with 5 disposable applicator tips. 


2.SUPPOSITORIES for continued home use—on your prescription only — FUROXONE 
0.25% and Micorur 0.375% in a water-miscible base; boxes of 12 or 24 


with applicator. 
EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, NEW YORK \—~ 
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If you 

were treating 
20 pregnant, 
habitual 
aborters 

right now, 
what rate of 
success could 
you anticipate? 


Lipp! administered DEPO-PROVERA to 25 pregnant, 
habitual aborters who totalled 94 previous successive 
abortions. Each patient had been under medical treat- 
ment for 8 to 48 months. DEPO-PROVERA was started 
between the third and eighth weeks of pregnancy. 
Six patients received an average of 5.7 injections of 
25 mg. through the twentieth week, and 19 received 
an average of 4.4 injections of 50 mg. during the same 
period of time. 


The results: The first group of 6 patients delivered 
4 viable infants (67°% salvage) while the second group 


Brief Basic Information 


of 19 patients delivered 16 (84% salvage). No side 
effects occurred and there was no evidence of female 
fetal masculinization. 

Consider Intramuscular DEPO-PROVERA and Oral 
PROVERA for habitual aborters in your own practice: 
Qin parenteral form—a single 50 mg. injection produces 
a progestational effect for up to 16 days. 0 in oral form 
—effective action with small oral dose. O no significant 
side effects reported during extensive clinical study. 


1. Lipp, R.G.: Habitual Abortion—Treatment with Parenteral 
Medroxyprogesterone Acetate, to be published. 


Upjohn brand of medroxy- 
progesterone acetate 


Oral 
Provera 


Dosage: 
Description Indications Threatened Habitual Supplied Precautions 
abortion abortion 
Threatened and Ist trim. | 25 mg. scored, | Clinically, Provera is wel tolerated. No si- 
nificant untoward effects have been re- 


habitual abor- | 19t030mg. dail 
tion, infertility, yntit 2nd trim 


secondary ame- symptoms sub- 


ported. Animal studies show that Provera 


20mg. daily | me scored | possesses adrenocorticoid-like activity 
3rd trim. white tablets. While such adrenocorticoid action has not 

me daily. | bottles of 25and | Deen observed in human subjects, patients 
through 8th receiving large doses of Provera continu- 


month = ously for prolonged periods should be ob- 
served closely. Likewise, large doses of 
Provera, have been found to produce some 


Each cc. contains. Medroxy- 


— progesterone acetate,50mg., Sterile aqueous | effect, particularly with large doses over a 
Polyethylene glycol 4000, ate present, fol. | 20d trim. Suspensinn for | 108 period of time, shoul be considered 
28.8 mg., Polysorbate 80, aoe 00mg. IM | ij Provera, administered alone or in combi- 
M. Depo- 1.92 mg., Sodium chloride, 2 wks. — nation with estrogens, should not be em- 
8.65 mg., Methylparaben, tion. Ist A dag 3rd trim. per cc a 1 i ployed in patients with abnormal uterine 
p * 1.73 mg., Propylparaben, ate telah 100 mg. 1.M and Se. vials. bleeding until a definite diagnosis has been 
rovera 0.19 mg., Water for injec- mee tigesd try 2 wks, established and the possibility of genital 

tion, @.s. throw h 8th malignancy has been eliminated. 


instances of female fetal masculinization in 
Ist trim. animals. Although this has not occurred in 
human beings, the possibility of such an 


*Trademark, Reg. U.S. Pat. Off. 


Copyright 1961, The Upjohn Company, Kalamazoo, Michigan 
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When the laboratory gives you 
choice in staphylococcal infections... {nk 


chloramphenicol kanamycin (Kantrex®) penicillin G pital, | 
erythromycin vancomycin methicillin (Staphcillin®) er, whi 
be m. 

ediat. 


When, in the hospitalized patient, laboratory sensitivity tests suggest that plum 


penicillin G-resistant staphylococcus is susceptible to Staphcillin as well fy. 


to other antimicrobial agents, your choice can be guided by consideration & or3.0 
the following: investi 


./ml. 


The need for bactericidal action Sumi 


Staphcillin is bactericidal, and bactericidal action is often crucial to insure rapid control of the infection and g™""™ 
minimize the likelihood of relapse. 


Soft tissue inf 


Lower-respirat 
(pneumonia, 
empyema bron 
lung abscess ) 


Freedom from toxicity 


Staphcillin is free from such toxic hazards as hearing impairment, renal damage, and blood dyscrasias characte =~ 
itis 
istic of certain other antibiotics active against resistant staphylococci. ‘ns 


Genitourinary 
Upper respirat 


Comparative cost to patient st 


The cost of a course of treatment with Staphcillin compares favorably with the other antimicrobials specifica ode 


employed for resistant staphylococcal infections. Furthermore, the high degree of effectiveness, reduced risk" 
relapse, and rapid control of infection unhampered by toxic side effects may all contribute to a shorter hospi 
stay, and consequently to more economical therapy. 


sodium methicillin (sodium dimethoxypheny! penicillin) 


mation 
heillin is 


hen the sensitivity of the strain is 
nk:iown in staphylococcal infections... 


hen the sensitivity of the strain is unknown, when the infection is dangerous, and particularly if it has arisen in 
spital,' _s wise to begin treatment with methicillin.” Editorial, Brit. Med. J. 1:886, 1961. 


er, whi’ sensitivity has been determined, the decision to continue Staphcillin or administer another antibiotic 
be m-.e. Based upon its in vitro activity* and the record of its clinical success** the use of Staphcillin for 
ediat: ‘herapy in these staphylococcal infections should be seriously considered. 


umnary of Sensitivity Studies 


blished reports and reports to Department of Clinical Investigation, Bristol Laboratories, concerning sensitivity 
staphylococci to Staphcillin are summarized to date (March, 1961) as follows: 


of 8,060 clinical isolates of staphylococci 8,052 (99.91%) had an M.I.C. of 6.25 mcg./ml. or less of Staphcillin 
investigators) and only 8 had an M.I.C. of more than 6.25 mcg./ml. (4 investigators). Blood levels well over 6.25 
g/ml. are readily reached with the recommended I.M. and I.V. dosages of Staphcillin. 


Summary of Response to Staphcillin Therapy in Staphylococcal Disease 


NO. OF 
TVPE OF INFECTION PATIENTS s* 


lat 
Nn ( 


The data in this table were compiled from published 
articles and reports to The Department of Clinical 
Investigation of Bristol Laboratories. 


Of the 434 patients included in this summary, 256 : 
received one or more of 21 different anti-bacterial : 
agents prior to initiation of Staphcillin therapy. Among H 
these patients, 147 received chloramphenicol, 72 re- 
ceived erythromycin, 34 received kanamycin, 28 received 
novobiocin, 28 received vancomycin. 


and 


racte 


The two major reasons given for discontinuing other 
antibiotics were: 1. previous antibiotic was ineffective; 
2. previous antibiotic demonstrated toxicity. 


*[S-satisfactory response; improved or cured] [NC-no 
change [I-indeterminate response; not stated or insuf- 
ficient data] [D-died; ( )-No. of deaths due to infection; 
other deaths were due to causes such as coronary throm- 
bosis, pulmonary embolism, terminal carcinoma, etc.] 


sifical 
risk@ 
rospit 


33 (7) 


mation on indications, dosage and precautions is provided in the Official Package Circular which accompanies each vial of Staphcillin. 
heillin is available in 1 Gm. dry-filled vials, equivalent to 900 mg. dimethoxyphenyl penicillin activity. 


BRISTOL LABORATORIES, SYRACUSE, N.Y. + Div. of Bristol-Myers Co. Sy, 


| 
Soft tissue infection 187 158 7 14 8 (2) E 

pneumonia, 
empyema bronchitis, 70 49 5 4 1 2 (3) 
lung abscess ) 
Osteomyelitis 54 43 6 4 1 (0) 
30 3 6 (1) 
Endocarditis 
(acute & subacute) 25 22 0 1 2 (0) - 
Upper respiratory 15 13 2 0 0 (0) 
Gastrointestinal 13 13 0 0 0 (0) 
ENS (abscesses 
H meningitis) 6 3 1 0 2 a 
ptic arthritis 6 5 0 0 1 (0) ; 
434 350 25 26 | 
| 


kor the 
irritable 


tract 


Milpath acts quickly to suppress hypermotility, 


hypersecretion, pain and spasm, and to allay 


anxiety and tension with minimal side effects. 


AVAILABLE IN TWO POTENCIES 


MILPATH-400—Yellow, scored tablets of 400 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 
Bottle of 50. 


Dosage: | tablet t.i.d. at mealtime and 2 at bedtime. 


MILPATH-200—Yellow, coated tablets of 200 mg. Miltown 
(meprobamate) and 25 mg. tridihexethy] chloride. 
Bottle of 50. 


Dosage: | or 2 tablets t.i.d. at mealtime and 2 at bedtime. 


Milpath 


®Miltown +- anticholinergic 


WALLACE LABORATORIES Cranbury, N. J. 
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Lilly 


new topical corticosteroid 


CORDRAN 


provides effective antipruritic 


and anti-inflammatory activity 
Among the advantages: 


e high effectiveness in low concentration ¢ spe- 


cific topical action ¢ no evidence of systemic ab- 
sorption with ten to twenty times the usual dosage 


...and to combat infection | 


CORDRAN- 


Cordran-N combines Cordran and the wide- 
spectrum antibiotic, neomycin. It is particularly 
useful in dermatoses complicated by potential or 
actual skin infections. 


Product Description: Cordran and Cordran-N are available in 
both a vanishing cream and a hydrophilic ointment 
base. All forms are supplied in 7.5 and 15-Gm. tubes. 


Each Gm. of Cordran cream and ointment 

contains Cordran, 0.5 mg. Each Gm. of Cor- 

dran-N cream and ointment contains Cor- 
dran, 0.5 mg., and neomycin sulfate, 5 mg. 
(equivalent to 3.5 mg. base). 


Case Report: 
First photograph 
taken April 4, 1961— 
Atopic dermatitis of three 
months’ duration. 
Therapy started April 6— 
Cordran-N Cream t.i.d. 
following colloid baths 
and cool compresses. 
Second photograph taken 
April 18, 1961—Prompt 
relief with complete 
clearing in 
twelve days. 


The cream base is composed of stearic 
acid, cetyl alcohol, liquid petrolatum, poly- 
oxyl 40 stearate, ethyl parahydroxybenzo- 

ate, glycerin, and purified water. The oint- 
ment base is composed of white beeswax, 
cetyl alcohol, sorbitan sesquioleate, and white 
petrolatum. 


Cordran™ (flurandrenolone, Lilly) 
Cordran™-N (flurandrenolone with neomycin sulfate, Lilly) 


Product brochure available; write Eli Lilly and Company, Indianapolis 6, Indiana. 
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case for HALDRONE 


(paramethasone acetate, Lil!) 


In severe cases of EXFOLIATIVE DERMATITIS, the new 


corticosteroid, Haldrone, produces rapid remission of symp- 


toms with little adverse effect on electrolyte metabolism. 


Suggested dosage in exfoliative dermatitis: 
Initial suppressive dose . . 6-12 mg. daily 
Maintenance dose . . . . 2-4 mg. daily 
Supplied in bottles of 30, 100, and 500 tablets: 
1 mg., Yellow (scored) 
2 mg., Orange (scored) 

Product brochure available; write Eli Lilly and Company, Indianapolis 6, Indiana. 
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Natabec... 


ring pregnancy..." 
oughout lactation 


— 


t 
Yatabe€ 


p: iatal vitamin-mineral formula 
Pi 
Si 
vi 


scribed as a prenatal 
plement, NATABEC provides 10 
mins with calcium and iron plus 
in insic factor concentrate and 
ru n. These easy-to-swallow Kapseals 
cc: 1pensate for the increased demands 
of \regnancy and lactation... help to promote 
beter health for both mother and child. 
Each NATABEC Kapseal contains: Calcium 
carbonate—600 mg.; Ferrous sulfate—150 mg,; 
Vitamin A‘ (1.2 mg.)—4000 units; Vitamin D 
(16 meg.)—400 units; Vitamin B, 
(thiamine) mononitrate—3 mg.; Vitamin B, 
(riboflavin)—2 mg.; Vitamin B,. (crystalline)— 
2 mcg.; Folic acid—0.25 mg.; Synkamin® (as the 
hydrochloride) —0.5 mg.; Rutin—10 mg.; Nicotinamide 
(niacinamide)—10 mg.; Vitamin B, (pyridoxine 
hydrochloride)—3 mg.; Vitamin C (ascorbic acid)— 
50 mg.; Intrinsic factor concentrate—5 mg. 
Dosage: One Kapseal daily or as directed by the 
physician. Supplied: NATABEC Kapseals are 
available in bottles of 100 and 1,000. 59161 


| PARKE-DAVIS | 


PARKE, DAVIS & COMPANY, Detroit 32, Michigan 


66 my 
mom 
took 


so we’re 
both 
doing 
fine” 7 


4 
: 
# 
> 


NEW 
TECHNIQUES 
NEED CastLe_/“800 SERIES” TWINLIGHTS 


Specialized lighting is needed today for simultaneous 
illumination of separate surgical sites, or to penetrate the 
blind recesses of massive wounds. 
Castle ‘‘800 Series” Twinlights meet this need with twin 
25-inch diameter lampheads mounted on 9-foot tracks, 
allowing light to be beamed to the field from almost any 
angle. Dual angulated beams insure over-all wound 
coverage, without need for constant lamphead position- 
ing. Illumination is color-corrected, with shadow and 
: glare reduced to a minimum. 
nap-on sterilizable handles allow surgeon = And, the Kryo-Lux Heat Filter—developed as a result of 
or assistant to control lighting themselves. studies of the effect of inceeseed temperature on corebres 
spinal fluids—makes the ‘‘800 Series” one of the coolest 
surgical lights ever built. 
Ask your Castle dealer for full information, or write us. 


Castle LIGHTS AND STERILIZERS 


WILMOT CASTLE CO., 2212 E. HENRIETTA RD., ROCHESTER 18, N.Y. 
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Natural History of Pyelonephritis 


“, , . the theme that runs through the carefully taken history of most 
uremic patients with chronic pyelonephritis—the burning on urination 
of infancy, the chills and fever in childhood, the ‘honeymoon’ pyelitis, 
the recurrent urethritis treated so well and often locally—and yet the 
termination in uremia.”? 


in early childhood—“a potentially fatal warning sign” 


The best opportunity to eradicate urinary tract infection (and prevent potentially disastrous 
sequelae) is the first opportunity—in the infant and young child. 


Furadantin—for a “cure” instead of a “chronic” chitaren 


“a prophylactic regimen of therapy is indicated. . . . The therapy could be compared to the 
prophylactic treatment of patients whose exacerbation of a rheumatic fever has been con- 
trolled.” 3 “Continuous prophylactic therapy with nitrofurantoin, at present, is our best modality 
for the treatment of chronic urinary tract infection.” * 


FURADANTIN DOSAGE FOR CHILDREN: Average dose is 5 to 8 mg. per Kg. (2.3 to 3.6 mg. per 
Ib.) in 4 divided doses daily. A prophylactic dosage of from 1 to 5 mg. per Kg. is recommended 


for long-term use.* After the infection has been controlled, urinalysis and culture at least twice 
a year are suggested.® 


SUPPLIED: Oral Suspension, 25 mg. per 5 cc. tsp., readily miscible with water, infant formulas, 
milk or fruit juices. Tablets, 50 mg. and 100 mg. 


REFERENCES: 1. Birchall, R.: Am. Practit. 17:918, 1960. 2. Stevenson, S. S.: J. Louisiana Med. Soc. 110:219, 1958. 
3. Marshall, M., Jr.: J. Kentucky Med. Assoc. 59:35, 1961. 4. Johnson, S. H., III, and Marshall, M., Jr.: J. Urol. 
82:162, 1959. : 


® 
Complete information in package insert or on request to the Medical Director. @ 
EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, NEW YORK 


Tocure or control infection e 
throughout the urinary system 
at every age of life... 

at every stage of infection 


brand of nitrofurantoin 


Symptomatic 


“just right” relief from pain 
...De it subtle or severe 


The need for relief of suffering can be met effi- 
ciently and with a high degree of safety with 
the ‘Empirin’ family of analgesics.. .carefully 
graded to give the proper degree of analgesia 
for each degree of pain. 


‘TABLOID’ 


EMPIRIN’ COMPOUND’ 


Acetophenetidin 
Acetylsalicylic Acid 
Caffeine 


‘TABLOID’ 


‘EMPIRIN’ COMPOUND 


WITH 


CODEINE PHOSPHATE 


CODEINE PHOSPHATE — gr. % No. 


CODEINE PHOSPHATE — gr. % No. 
CODEINE PHOSPHATE — gr. % No. 


CODEINE PHOSPHATE — gr. 1 No. 4 


*Subject to Federal Narcotic Regulations. 
Available on oral prescription where 


Bra state law permits. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
Tuckahoe, New York 


eadaches, colds and fever 


dysmenorthea and neuralgia 


minor surgery, postpartum pain and trauma | 


ease, muscle 


: 
h 
earache: 
: 
= 
organic dis spasm and migraine } 
= fractures, synovitis and bursitis 
24 


— 
| 
| = 
| 
| | 
a 


Natural History of 


Pyelonephritis 


Pregnancy 


“, .. the theme that runs through the carefully taken history of most 
uremic patients with chronic pyelonephritis—the burning on urination 
of infancy, the chills and fever in childhood, the ‘honeymoon’ pyelitis, 
the recurrent urethritis treated so well and often locally—and yet the 
termination in uremia.”? 


the child-bearing age—a second major stage for urinary 
tract infection “The fact that the many cases of chronic and finally, lethal, upper 


urinary infections in women begin or recur during gestation is especially challenging.” ? “We 
now believe that all prepartum women should have one quantitative urine culture as part of 
their medical management.” * 


Furadantin—when pregnancy initiates (or activates) 
urinary tract infection In a study of 104 pregnant women with urinary tract 


infections: “FURADANTIN was highly effective in the treatment of these infections during all 
stages . . . and frequently offers the best chance of effecting a clinical cure.” * 


FURADANTIN DOSAGE DURING PREGNANCY AND THE PUERPERIUM: The average dose is one 
100 mg. tablet 4 times daily, given with meals and with food or milk on retiring, to prevent 
nausea. For acute, uncomplicated infections, 50 mg. q.i.d. may be administered. If improve- 
ment does not occur in 2 or 3 days, increase dosage to 100 mg. q.i.d. 


SUPPLIED: Tablets, 50 mg. and 100 mg. Oral Suspension, 25 mg. per 5 cc. tsp. 


REFERENCES: 1. Birchall, R.: Am. Practit. 1/:918, 1960. 2. Benson, R. C., and Mitchell, J. C.: Clin. Obstet. Gynec. 
1:97, 1958, 3. Favour, C. B.: Southern Med. J. 54:848, 1961. 4. Nesbitt, R. E. L., Jr., and Young, J. E.: Obstet. 
Gynec. (N. Y.) 10:89, 1957. 


Complete information in package insert or on request to the Medical Director. 
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EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, NEW YORK 


Tocure or control infection ® 
throughout the urinary system 

at every age of life... 

at every stage of infection 


brand of nitrofurantoin 


Prescribe Camp lightweight garments 
for those patients who may not need 
C ZINN = the functional, supporting type gar- 
“kas ment. Camp offers prenatal garments 
ranging from a garter belt to hold up 
PREN AT AL the patient’s hose to fashionable non- 
supporting girdles and panty girdles 
priced from a surprisingly low $2.95 
GC ARMENTS at retail. The wide variety of fabrics 
and types available, the fine quality 
of the garments, combined with the 
i ghtwel ght prenatal touch of glamor women desire, creates 
. physical and psychological benefits 

ga rments for patients important to patient satisfaction. 


For patients requiring more than just 


not requiring casual support, a series of moderate 
and sturdy supporting garments are 


also available. Such supports help pre- 

stu rdy Support vent undue stretching of the abdom- 
inal walls, aid in preventing strain 
of the sacro-iliac joints and support 
the back adequately. 


S. H. Camp and Company, Jackson, Michigan 
S. H. Camp and Company of Canada, Ltd., Trenton, Ontario 
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Natural History of ——— 


“. .. the theme that runs through the carefully taken history of most 
uremic patients with chronic pyelonephritis—the burning on urination 
of infancy, the chills and fever in childhood, the ‘honeymoon’ pyelitis, 
the recurrent urethritis treated so well and often locally—and yet the 
termination in uremia.”* 


during the middle and later years—relapse, reinfection, 


renal failure “. .. the physician treating a patient with established chronic urinary 
tract infection faces a grave problem of management.” 


Furadantin—to preserve function; to prolong life 


*... Certain patients with renal insufficiency derived measurable benefit from prolonged nitro- 
furantoin treatment; as infection was suppressed their renal function improved. This effect was 
sufficiently pronounced to be considered an important component of the management of uremia 
accompanying chronic pyelonephritis.” ? 


FURADANTIN DOSAGE IN LONG-TERM THERAPY: “With normal renal function, the dosage 
schedule of 50 mg. four times daily in adults gave urinary nitrofurantoin concentrations that 
usually exceeded 5 mg. per 100 mg. throughout the day. This level was thought to be sufficient, 
on the basis of bacterial sensitivity determinations.”* In refractory cases, 100 mg. q.i.d. daily is 
recommended. 

SUPPLIED: Tablets, 50 mg. and 100 mg. Oral Suspension, 25 mg. per 5 cc. tsp. 


REFERENCES: 1. Birchall, R.: Am. Practit. 11:918, 1960. 2. Jawetz, E., et al.: A.M.A. Arch. Intern. Med. 100:549, 
1957. 3. Lippman, R. W., et al.: J. Urol. 80:77, 1958. 


® 
Complete information in package insert or on request to the Medical Director. @ 
EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, NEW YORK 


Tocure or control infection 
throughout the urinary system 
at every age of life... | 
at every stage of infection 


brand of nitrofurantoin 
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...does she know you can help her? 


Many patients are unaware that their physician is the best source of contraceptive advice. 
Your prescription for Delfen or Preceptin assures her the simplest yet most effective contra- 
ceptive protection available. Accurate tests* for spermicidal potency, as well as years of clinical 
use, demonstrate that ORTHO contraceptive products are instantaneously spermicidal. The 
choice between Delfen and Preceptin is one of individual esthetic preference. 


vaginal cream vaginal gel 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 


*The spermicidal potency of all ORTHO products is controlled by the Titration Test and the Sander-Cramer Test, 
which more closely duplicate vaginal conditions during coitus than other tests. 
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advancing with surgery 
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-greater strength 
-easier penetration 
-less trauma 


ATRALOC 


reverse cutting needle 
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automatic 
tying ot 


umbilical cord 
in 20 seconds 


with the 


GUN 


hook at desired distance 


[1\ Slack cord is looped over 
from umbilicus. 


D) Trigger pull draws cord 
into barrel. 


by SKLAR 


The Gravlee Gun provides a sim- 
ple, positive, one-hand method 
for ligating umbilical cords of 
any size. Assures immediate and 
permanent hemostasis . . . pre- 
vents neonatal stump infections 
resulting from contaminated 
tapes or hands. Cords may be 
stripped if desired. The Gravlee 
Gun is sterilized by any of the 
conventional methods. 


Write for reprint and descriptive literature: 
J. Sklar Manufacturing Co., Long Island City 4, N.Y. 


rubber band around cord. 


(C Additional pull slips sterile 


Release of trigger 
automatically delivers 
ligated cord. 


Cord is clamped distally 
and cut in the usual manner. 


1. Graviee, L. C., and Jones, W. N.: Obst. & Gynec. 15:43 (Jan.) 1960. # u. s. pat. No. 2,942,604, 
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PICAL ANESTHETIC BACTERICIOAL FuNcICIDAL SDRAY 


APPLIED WITHOUT TOUCHING THE. INVOLVED 
WSITIVE welief of pein ond 
itching is experienced 


Formula: benzocaine 4,5 % 
benzethonium chloride 0.1%; 
menthol 0.5%; dissolved in 
oils PROCESS) 


Available in 3 sizes: 


PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 


HOSPITAL: 12 oz. economy 
JUNIOR: 6 02. 


Other indications responding 
to DERMOPLAST’s quick, 
therapeutic pain relief: 


perineal suturing 
hemorrhoids 
pruritus vulvae 
wounds 

burns 

abrasions 
sunburn 


Supporting clinical data on request 


MALLON owisioxnor DOHO 


100 VARICK ST., NEW YORK 13.N. Y. 
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TWO 1961 BOOKS 


Brest and Moyer — 
Hypertension 


Recent Advances 


Edited by ALBERT N. BREST, M.D. 


Assistant Professor of Medicine and Head, Section of 
ypertension and Renology, Hahnemann 
Medical College and Hospital 


and JOHN H. MOYER, M.D. 


Professor and Chairman of the Department of Medicine, 
Hahnemann Medical College and Hospital, Philadelphia 


New! 


1! papers on Catecholamine Metabolism and 
drugs which affect it. The most complete 
coverage in print today! 


New facts on Atherosclerosis and Hypertension, 
Etiological Mechanisms, Pharmacology. 


Treatment emphasized, with particular atten- 
tion paid to recent therapeutic agents. 


New. About 660 Pages. Illustrated. Just Ready. 


Wintrohe — Clinical 
Hematology 


By MAXWELL M. WINTROBE, M.D., Ph.D., D.Sc. (Hon.) 


Professor and Head, Department of Medicine and Director, 
Laboratory for the Study of Hereditary and Metabolic 
Disorders, University of Utah, College of Medicine, 
Salt Lake City 


New 5th Edition 
Virtually rewritten. 
Every page revised. 
Many new illustrations. 
Photomicrographs in color. 


All advances through 
1961 included. 


Completely reset in large, 
double-column format. 


New 5th Edition. 1186 Pages,7” x 10”. 265 Illustrations 
and 50 in Color on 19 Plates. Many Tables. $18.50 


Pollack — Treatment of Breast Tumors 


By ROBERT S. POLLACK, M.D., F.A.C.S. 
Clinical Instructor in Surgery, Stanford University School of Medicine; Clinical Instructor in Surgery (Oncology), 
University of California School of Medicine; Assistant Chief of Surgery, Mount Zion Hospital, 
San Francisco, California 


A complete classification of breast tumors, both benign 
and malignant, is presented in this fine book. At the 
same time, Dr. Pollack and his seven contributors give 
sound, clinically approved guidance on all phases of 
diagnosis and treatment. 


Surgical techniques are described and illustrated with 
atlas-type drawings wherever surgery is considered the 
treatment of choice. Results of surgery and the effect 
of special factors on these results, and extended radical 
mastectomy are presented separately. 


147 Pages, 7" x 10". 47 Plates and 16 Text Figures. 5 Tables. $6.00 


LEA & FEBIGER 


WASHINGTON SQUARE, PHILADELPHIA 6, PA. 


Canadian Agent: The Macmillan Co. of Canada Ltd., 70 Bond St., Toronto 


Send books indicated: [] Check enclosed. Bill me at (J 30, (j 60, [7] 90 days. [7] Charge on easy payment plan. 


We pay postage if remittance in full accompanies your order. 


|_| Brest and Moyer—Hypertension. .... Just Ready Wintrobe—Clinical Hematology........... $18.50 
(_] Pollack—Treatment of Breast Tumors.......... $6.00 
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the 0. R. PACK of 
‘VASELINE’ STERILE PETROLATUM GAUZE 


assures aseptic application 


we 
ANG CINIZONG 


3x18 INCHE 


The O. R. Pack of ‘Vaseline’ Sterile Petrolatum Gauze is specifically designed to provide accident- 
proof protection to the sterile dressing or packing during application. The peel-off, germproof paper 
envelope maintains the presterilized condition of the enclosed foil envelope or plastic tube. Any possi- 
bility of accidentally contaminating the dressing or packing by contact with an unsterile outer surface 
or edge of the foil envelope or plastic tube is thus eliminated. 

The O. R. Pack is available in all six sizes of ‘Vaseline’ Sterile Petrolatum Gauze. 

PROFESSIONAL PRODUCTS DIVISION * CHESEBROUGH-POND’S INC. * NEW YORK 17, N. Y. 


Vaseline® is a registered trademark of Chesebrough-Pond’s Inc, 
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LIFTS 

ANXIETY 


“I feel like my old self again!” Thanks to your balanced Deprol ther- 
apy, her depression has lifted and her mood has brightened up — while her 
anxiety and tension have been calmed down. She sleeps better, eats better, 
and normal drive and interest have replaced her emotional fatigue. 


Brightens up the mood, brings down tension 


Deprol’s balanced action avoids “seesaw” effects 
of energizers and amphetamines. While ener- 
gizers and amphetamines may stimulate the 
patient —they often aggravate anxiety and 
tension. 


And although amphetamine-barbiturate combi- 
nations may counteract excessive stimulation — 
they often deepen depression and emotional 
fatigue. 


These “seesaw” effects are avoided with Deprol. 
It lifts depression as it calms anxiety —a bal- 
anced action that brightens up the mood, brings 
down tension, and relieves insomnia, anorexia 
and emotional fatigue. 


Acts rapidly — you see improvement in a few 


days. Unlike the delayed action of most other 


WALLACE LABORATORIES / Cranbury, N. J. 


antidepressant drugs, which may take two to six 
weeks to bring results, Deprol relieves the 
patient quickly — often within a few days. Thus, 
the expense to the patient of long-term drug 
therapy can be avoided. 


Acts safely—no danger of liver or blood damage. 
Deprol does not cause liver toxicity, anemia, 
hypotension, psychotic reactions or changes in 
sexual function — frequently reported with other 
drugs. 


“Deprol* 


Dosage: Usual starting dose is 1 tablet q.i.d. When neces- 
sary, this may be increased gradually up to 3 tablets q.i.d. 
With establishment of relief, the dose may be reduced 
gradually to maintenance levels. 

Composition: | mg. 2-diethylaminoethy! benzilate hydro- 
chloride (benactyzine HCl) and 400 mg. meprobamate. 
Supplied: Bottles of 50 light-pink, scored tablets. Write 
for literature and samples. 
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fast... thin... 


accurate... skin flaps 


with 


BONTA 
MASTECTOMY roth 
KNIFE | 


The Mastectomy Knife was developed for the swift, ac- 
curate cutting, in one sweep, ——— of a thin, tapered skin flap. 
Appreciable time and blood is saved over the tedious conventional 
method of constructing the flap with an ordinary scalpel. This long surgical 
blade operates with a reciprocating motion, constructing the skin and fat flap 
at a precise depth and angle, determined by an overlying guide bar which rides 
on the skin surface. Various guide bars and blades of several lengths permit 
construction of skin flaps as needed for the individual case. With the Mastec- 
tomy Knife, the flaps are cut and hemostasis is maintained with appreciable 
saving of time and blood. The reciprocating blade is driven by the Brown Elec- 
tro-Dermatome cable and motor. Write for Dr. Joseph A. Bonta’s descriptive 
literature describing the Mastectomy Knife Technique. 


ZIMMER MANUFACTURING COMPANY + WARSAW, INDIANA, U.S.A. 


QUALITY SERVICE RESEARCH LOOK FOR THE TRADEMARK 
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to prevent...to relieve. 


post-op distention and 


ileus 


Surgical stress appears to increase the body’s pantothenic acid require- 
ments. ILOPAN (d-pantothenyl alcohol, W-T) provides additional pantothenic 
acid to aid restoration of normal peristalsis. Clinical studies and hundreds of 
case histories!2 attest the effectiveness of ILOPAN against postoperative 
retention of flatus and feces — even paralytic ileus — and in reducing the 


need for intestinal intubation, or the period of intubation. 


ILOPAN may be used with a high degree of safety — is 
not contraindicated even under conditions of mechanical bowel 
obstructions, produces no hyper-peristalsis or cramping, no 
side effects — and can be routinely administered by the nurse. 


1. Kareha, L. G., de Quevedo, N. G., Kh i» P., Kehrli, H. J., ‘‘Evaluation 
of Ilopan in Postoperative Abdominal Distention,’’ Western J. Surg. Obs. 
& Gyn., 66:220, 1958. 


THE WARREN-TEED PRODUCTS COMPANY 


COLUMBUS, OHIO 
Dallas Chattanooga Los Angeles Portland 
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1 cc. AMPULS 
(250 mg.) 

2 cc. AMPULS 
(500 mg.) 
10 ce. VIALS 
(2500 mg.) 


a s 
® 


| 
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2. Stone, M. L., Schlussel, S., Silberman, E., Mersheimer, W. L., ““The ; 
Prophylaxis and Treatment of Postpartum and Postoperative Ileus with ‘ 
Pantothenyl Alcohol,’’ Amer. J. Surgery, 97:191, 1959. = 
WARREN-TEED 
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New Tensor elastic ban 
ost fastens itself 


Handy attached clip saves time and tempers— 
takes hold at a touch, can't be lost or dropped! 


Now Bauer & Black makes the bandage 
and clip into one. 

The built-in clip fastens far easier 
and faster—with no loose or lost clips, 
and never a need to hunt up a substitute 
safety pin or adhesive tape. 

The bandage itself is the same care- 
fully made Tensor elastic bandage you’ve 
known for years. Tailored plastic ends 
mean no raveling. Stretch is carefully 


engineered for a wide range of safe 
usability. And heat-resistant rubber 
means long life, despite frequent wash- 
ing and drying. 

It’s a really major improvement in 
elastic bandages—yet at no increase in 
price. You’ll be glad you specified it. 


THE DA LL company 
BAUER & BLACK DIVISION 


TENSOR ATTACHED-CLIP ELASTIC BANDAGE 
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\ew evidence* demonstrates the effectiveness of 
Terramycin Intravenous in appendicitis with peri- 
tonitis... another reason for the trend to Terramycin. 


Ina 10-year study, Wenckert and Robertson (Malmo 
Hospital, Sweden) found that the mortality rate in 
appendicitis dropped dramatically from 1.17% to 
0.22% after Terramycin intravenous therapy was 
used routinely in those cases with associated peri- 
tonitis. 


Cases of appendicitis with peritonitis found during 
the course of 5,564 consecutive appendectomies were 
treated in the first 5 years with penicillin and/or 
streptomycin, and those in the latter 5 years with 
Terramycin administered intravenously and _topi- 
cally. Other procedures involved in the 2 five-year 
series, except the different antibiotic therapies used, 
remained essentially the same. 


The authors report: “It would, of course, have been 
yf value if the two groups compared had dated from 
iew of the favourable impres- 

ramycin, it was not considered 

leprive 


ilrernate patients of the benefit 
[Terramycin].” 


These findings confirm the life-saving, broad-spec- 
trum dependability of Terramycin Intravenous, as 
reported through more than a decade of extensive 
clinical use in serious or fulminating infections. 


Terramycin 


BRAND OF OXYTETRACYCLINE 


INTRAVENOUS 


500 mg., buffered with 1.0 Gm., 2.0 Gm. ascorbic acid, respectively 


vials containing 250 mg. and 


for most rapid and highest possible oxytetracycline blood 
levels / easily added to and compatible with most common- 
ly used intravenous solutions / only 2 doses in 24 hours are 
necessary / well tolerated 


Science for the world’s well-being® 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 
New York 17, N. Y. 


*Wenckert, A., and Robertson, B.: Acta chir. scandinav. 120:79, 1960. 


The dependability of Terramycin is based on its 
broad range of antimicrobial effectiveness, 
excellent toleration, and low order of toxicity. As 
with other broad-spectrum antibiotics, overgrowth 
of nonsusceptible organisms may develop. If 

this occurs, discontinue the medication and institute 
appropriate specific therapy as indicated by t 
susceptibility testing. Glossitis and allergic reactions 

to Terramycin are rare. The usual precautions 

required in intravenous administration should be 

observed. See product brochure for full information. 

More detailed professional information available on request. 


another reason why the trend is to 
lerramycin—versatility of dosage 
TERRAMYCIN Capsules 
250 mg. and 125 mg. per capsule— 
for convenient initial or maintenance 
therapy in adults and older children 
TERRAMYCIN Syrup / Pediatric Drops : 
125 mg. per tsp. and 5 mg. per drop 
(100 mg./cc.), respectively—deliciously 
fruit-flavored, preconstituted aqueous 
suspensions 
TERRAMYCIN Intramuscular Solution 
50 mg./cc. in 10 cc. vials; 100 mg. and 
250 mg. in 2 cc. ampules—pr ti. 
tuted, ready to use where intra- 
muscular therapy is indicated 


ZA 
or the | 
a 


to make the most of your talents and techniques .. . 


Cardiac Electronics 


Recognized as first and foremost in the field of heart therapy, V. Mueller’s 
cardiac resuscitation and monitoring equipment by Corbin-Farnsworth 
is simple, dependable, sure. Defibrillators (external and internal), pace- 
makers, and monitoring devices—from compact Scopette illustrated to 
full size Duo-Trace cardioscopes. Write us for complete information. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
ANAHEIM, CAL. e DALLAS e HOUSTON e MIAMI, FLA. e ROCHESTER, MINN. 
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NEW 


RADIOPAQUE PENROSE DRAINS 


/ © major improvements that provide a greater sense 
of security for patient, hospital and physician: 


|. CENTIMETER CALIBRATION: Permits rapid, ac- 
curate evaluation of the length of the indwelling 
portion of the Penrose Drain. 


<. RADIOPACITY: Flat-plate radiographic examina- 
tion discloses presence—or absence—of drain within 
a body cavity. Makes X-ray examination a simple 
method for determining retention of the drain within 
a cavity. 


Research and development of the new radiopaque centimeter-calibrated Penrose 
Drains have been conducted in collaboration with: Dr. Donald F. McDonald, Chief 
of Urology, Strong Memorial Hospital; Professor of Urology, University of Rochester 
School of Medicine and Dentistry, Rochester, N. Y. Dr. Walter J. Pories, Depart- 
ment of Surgery, Strong Memorial Hospital, Rochester, N. Y. 
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RUBBER COMPANY 


PROVIDENCE 2, R. 1. 
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® 
| 
FLASE provides effective pecause cow 
xains active enzymes which quick! \yse giprinovs material in 
clotted piood, and purulent exudates wile FLASE 
yelps maintain clean gurtaces it does not appreciably attack 
ying xissue OF nave a" ating effect grantation qissue in 
wounds ELASE is; gneretores especial yaiuable in the qreat- 
ment of gurgical wounds - skin uicerations 
intected wounds fistulas sinus qracts-- -apscesse® 
{itis and cervicitis cervical erosion. 
See medical prochwure for details of precautions 
gosage- 
PACKAGE iNFORMATION: FLASE gintment is guppiied in 10-6™- and 30-Gm- 
qubes- pisposable yagine! appricators for application of 
ointment the 30-Gm- are available geparateld in packages of 
sit. FLASE ig also guppiied as 2 powder in 
vials of capac’ {not fot parenteral yse) reconstitution with 
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some people 
are just 
too thin 


Effigies of pitifully emaciated. people with ribs showing like “corrugated iron,"’ such as this 
one from Nayarit, are typical of the tendency in primitive Western Mexican art to portray com- 
mon illnesses and pathological deformations. 
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Jianabol 
adds 

working 
weig ht Most underweight, debilitated patients show both objective 


and subjective improvement after anabolic therapy with Dianabol. In the chron- 
ically underweight patient, as well as in patients wasted and weakened as a result 
of aging, chronic or acute illness, trauma, or surgery, Dianabol promotes lean 
weight gain (averaging 5'/2 pounds and often exceeding 10 pounds) within several 
weeks. What’s more, by improving weight status and general physical condition, 
Dianabol renews vigor and revives a sense of well-being in the patient who is too thin. 
Advantages of Dianabol over other anabolic agents: 

m@ Dianabol has an unusually favorable anabolic/androgenic ratio. The anabolic 
effects of Dianabol occur at dosages which generally preclude androgenic side 
reactions. In this respect, Dianabol proved superior to 12 other anabolic agents.* 
™@ Dianabol is economical. Low in cost, Dianabol is especially suitable for the 
chronically ill patient who may require long-term therapy. 

® Dianabol is effective orally. Because it is an oral preparation, Dianabol spares 


patients the inconvenience and discomfort of parenteral drugs. 


SUPPLIED: Tablets, 5 mg. (pink, scored); bottles of 100. For complete information 
about Dianabol (including dosage, cautions, and side effects), see current Physicians’ 
Desk Reference or write CIBA, Summit, N. J. 


*Misurale, F.: Minerva med. 51:996 (March 21) 1960. 
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Put your 
low-back patient 


Soma relieves stiffness 
—stops pain, too 
YOUR CONCERN: Rapid relief from pain for your 
patient. Get him back to his normal activity, fast! 


HOW SOMA HELPS: Soma provides direct pain relief 
while it relaxes muscle spasm. 


YOUR RESULTS: With pain relieved, stiffness gone, 
your patient is soon restored to full activity—often 
in days instead of weeks. 


Kestler reports in controlled study: Average 
time for restoring patients to full activity: with 
Soma, 11.5 days; without Soma, 41 days. (J.A. 
M.A. Vol. 172, No. 18, April 30, 1960.) 


Soma is notably safe. Side effects are rare. Drow- 
siness may occur, but usually only in higher dosages. 
Soma is available in 350 mg. tablets. USUAL DOSAGE: 
1 TABLET Q.1I.D. 


The muscle relaxant with an independent pain-relicving 6 


® (carisoprodol, Wo 
{i Wallace Laboratories, Cranbury, New J 
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Reprints suitable for framing available upon request 
Today’s concept in skin grafting... 
ROLO-DERMATOME 
This modern, power operated Dermatome feels well balanced in 
your hand. Only the disposable blade oscillates to cut accurate 
grafts set by a single lever, from 5/1000 to 30/1000. Adjustable 
widths — 1, 24 and 3 inches. Rollers flatten the skin to eliminate 


tension as skin comes in contact with the blade. 
Always available on 30 day trial. 


420 ALCOTT STREET * KALAMAZOO, MICHIGAN 
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a NEW 


physiologic agent... 


for many cases 


of FATIGUE 


Wide range of utility 

Studies in more than 2000 patients show that SPARTASE 
has a wide range of clinical utility in the fatigue syndrome. 
It may be used either alone in functional disorders or, 
adjunctively, in the presence of organic disease. SPARTASE 
is particularly useful in treating the tired patient with no 
evidence of organic dysfunction. 


High order of safety 

SPARTASE is not a CNS stimulant, enzymatic inhibitor, or 
antidepressant. Does not cause hangover, dependence, or 
a let-down feeling. 


There are no known contraindications to SPARTASE, nor 
does it produce serious side effects. Rarely, nausea, ab- 
dominal discomfort, or diarrhea may occur. Use after 
meals minimizes these. 

For further information on limitations, administration, and pre- 


scribing of SPARTASE see descriptive literature or current Direction 
Circular. 


Physiologic anti-fatigue agent 


TABLETS 


Potassium and Magnesium Aspartates, Wyeth 
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When fatigue prevents your patient from functioning 
to his fullest potential ... and when not due to tem- 
porary physical or mental overexertion, SPARTASE 
is often therapeutically indicated 


SERVICE 
TO 
MEDICINE 


SPARTASE relieves fatigue 
expressed as: 


chronic fatigue+?—without evidence of or- 
ganic dysfunction—restores work capacity in 
selected cases 


psychogenic fatigue —helps overcome inertia 
—useful in conjunction with appropriate specific 


therapy 


fatigue accompanying organic conditions** 
—such as postinfluenzal syndrome, post-infec- 
tious hepatitis and mononucleosis, convalescent 
pneumonia—prenatal and postpartum fatigue— 
obesity—anemia 


note: The use of SPARTASE is not intended to 
supplant specific treatment for organic disease or 
to substitute for specific indications for potassium. 


Wyeth Laboratories Philadelphia 1, Pa. 


references: 1. Kruse, C.A.: Northwest Med. 60:597 (June) 1961. 
2. Chesney, M.A., and Tullis, I.F.: Scientific Exhibit, Annual 
Meeting, American Medical Assoc., New York City, June 25-30, 
1961. 3. Shaw, D.L., Jr.; Chesney, M.A.; Tullis, I.F., and 
Agersborg, H.P.K., Jr.: Paper read at Sixty-second Annual 
Meeting, American Therapeutic Society, New York City, June 
22-25, 1961. 
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CAPSULES, 150 mg., 75 mg. Dosage: Average infec- 
tions—150 mg. four times daily. Severe infections— 
Initial dose of 300 mg., then 150 mg. every six hours. 
PEDIATRIC DROPS, 60 mg./cc. in 10 cc. bottle with 
calibrated, plastic dropper. Dosage: 1 to 2 drops (3 
to 6 mg.) per pound y weight per day —divided 
into tour doses. 
SYRUP, 75 mg./5 cc. teaspoonful (cherry-flavored). 
Dosage: 3 to 6 mg. per pound body weight per day 
—divided into four doses. 


f bronchitis 
and 
cystitis 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York gp 


antibiotic therapy with an 


PRECAUTIONS — As with other antibiotics, pEcLo- 
MYCIN may occasionally give rise to glossitis, stomatitis, 
proctitis, nausea, diarrhea, vaginitis or dermatitis. A 
photodynamic reaction to sunlight has been observed in 
a few patients on DECLOMYCIN. Although reversible 
by discontinuing therapy, patients should avoid expo- 
sure to intense sunlight. If adverse reaction or idiosyn- 
crasy occurs, discontinue medication. 


Overgrowth of nonsusceptible organisms is a possibility 
with DECLOMYCIN, as with other antibiotics, and demands 
that the patient be kept under constant observation. 
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added measure of protection , 


MYCIN 


DEMETHYLCHLORTETRACYCLINE LEDERLE 
against relapse— up to 6 days’ activity on 4 days’ dosage 


against secondary infection— sustained high activity levels 


against “problem” pathogens— positive broad-spectrum antibiosis 
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BRONGC HOSCOPE 


Upper margin of tumor as view 


with vight telesea 
Tumor 


escope 


Foroblique 


The illustration above shows the Broyles Bronchoscope and the use of san angle 
and retrograde telescopes in evaluating a tumor of the trachea. 


The Broyles Bronchoscope with the right angle, the foroblique, and the retrograde 
telescopes provides accuracy in the proper evaluation and subsequent treatment of 
lesions of the trachea. 


Views heretofore never obtained are now w Dinesh with the combination of telescopes. Tumors 
can be outlined and the margins clearly defined, showing the degree of lateral spread and the 
characteristics of infiltration so Vital in establishing a comprehensive study. 


large clear images with a minimum of distortion. They are readily intext Hangeaple and their use 
does not appreciably increase the period of examination. 


Makers, 


. The telescopes accompanying the Broyles Bronchoscope are examples of fine optics and provide 
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| Tumor Broyles Bronc scope 
Right Angle Retrograde 
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ESTABLISHED IN 1900. BY REINHOLD WAPPLER 
4 FREDERICK J. WALLACE, President 
| Aneican (ystosooepe 
| ba “8 PELHAM PARKWAY PELHAM MANOR, N. Y. ; : 


new WILSON Disposable Surgeons’ Gloves 
thinner, more sensitive, with “natural edge” 


. Multiple folds protect 
against contamination 


+ Thinner than ordinary 
latex gloves 


- Natural wrist edge 
offers less constriction 


WILSON SURGEONS’ GLOVES 


+ Wick assures free 
circulation of steam 


New WILSON Disposable Surgeons’ Gloves combine 
maximum sensitivity and tear-resistance with improved 
packaging. Prewashed and prepowdered, for autoclaving. 


[B-D] BECTON, DICKINSON AND COMPANY 


Rutherford, New Jersey: in Canada: Becton, Dickinson & Co., Canada, Ltd., Toronto 10, Ontario 


B-D, DISCARDIT, NATURAL EDGE AND WILSON ARE TRADEMARKS, 
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IN AGITATION AND APPREHENSION 


THIORIDAZINE HCI 


provides highly effective tranquilization, 
relieves agitation, apprehension, anxiety 


“The literature is replete with references to the phenothiazines and the role 
_they play in the treatment of tension states, anxiety, and agitation. While 
numerous compounds have been introduced, the search continues for an 
ataraxic that is not only effective, but is relatively free of annoying side ef- 
fects. My experience with thioridazine [Mellaril] in 87 patients confirms 
the findings of other investigators regarding its efficacy in the control and 


treatment of various nervous and mental disturbances seen in everyday 
practice.” 
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MELLARIL 


& PSYCHIC RE Minimal antiemetic action 


Little effect on 
SYMPATH temperature regulation 


“The side-effects which we have observed dur- 
ing trials with Mellaril have not been of a serious 
nature and we believe that the claim can justly 
be made that Mellaril has fewer side-effects than 
any other of the phenothiazine compounds.”? 


greater specificity 
of tranquilizing action 
results in fewer side effects 


Mellaril has a specificity of tranquilizing action 

on certain brain sites, in contrast to the more 
“diffuse” action of other phenothiazines. For 
example, unlike other phenothiazine tranquilizers, 
Mellaril provides tranquilization without 

any significant antiemetic action. 


Strong suppression of vomiting 


Psychic relaxatio 
Dampening of ; 2 Mellaril has less “spill-over” action to other 
| temperature regulation brain areas. Hence, such extrapyramidal effects 


as parkinsonism are rare. 
Dampening of sympathetic and 


parasympathetic nervous system 3 Jaundice has not been observed. 


OTHER PHENOTHIAZINE-TYPE TRANQUILIZERS 


Mellaril is indicated for agitation, apprehension and anxiety, ranging from 
mild to severe, in both ambulatory and hospitalized patients. 


ADULT DOSAGE — Usual starting dose: Non-psychotic patients — 10 or 25 mg. t.i.d.; 
Psychotic patients — 100 mg. t.i.d. Dosage must be individually adjusted until optimal 
response. Maximum recommended dosage: 800 mg. daily. 


CHILDREN’S DOSAGE — Average 10 mg. t.i.d. (range: 20 — 40 mg. per day). 
Supply: Mellaril Tablets, 10 mg., 25 mg., 50 mg., 100 mg., 200 mg. | 


PRECAUTIONS: Leukopenia and/or agranulocytosis, photosensitization arid convulsive 1 
seizures have been reported with long-range therapy but are very rare. Jaundice has not SF 
been observed during the use of Mellaril. Pseudoparkinsonism and other extrapyramidal | 
disorders may occur but are infrequent and mild. Pigmentary retinopathy, which has | 
been observed in psychiatric patients taking large doses (in excess of 1600 mg. daily over | 
long periods of time) is characterized by diminution of visual acuity, brownish coloring | 
of vision, and impairment of night vision; examination of the fundus discloses deposits 
of pigment. The possibility of this complication is avoided by remaining within the 
recommended limits of dosage. Drowsiness is not infrequent, especially with large 
doses and during early treatment. Dryness of the mouth, nasal stuffiness, skin eruption, | 
nocturnal confusion, galactorrhea and amenorrhea are noted occasionally. Some male | 
patients have complained of inability to ejaculate. Female patients appear to have a 
greater tendency to orthostatic hypotension than male patients. As with other pheno- 
thiazines, Mellaril is contraindicated in severely depressed or comatose states from 
any cause. | 


ORIGINAL 


1. Freed, S. C.: Thioridazine, a neuroleptic in ere practice, International Record of 
Medicine, 172:644, Oct. 1959. 2. Sandison, R. A., Whitelaw, E., and Currie, J. D. C.: 
Clinical trials with Mellaril in the treatment of schizophrenia, Journal of Mental Science 

’ (British Journal of Psychiatry) 106:732, April 1960. 
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today, thanks to 


MORNIDINE 


... She was able to rise with a glow, cook the family breakfast, 
eat a hearty meal and start the day smiling and serene. 


Mornidine (brand of pipamazine) is the distinc- 
tive Searle Research contribution which, by its 
selective action on the vomiting center, specifi- 
cally controls morning sickness without unwanted 
tranquilizing action. 

In studies of 145 pregnant patients, 91 per cent 
experienced “excellent” or “good” relief from 
nausea and vomiting. 


Doses of 5 mg. taken at intervals of six to eight 
hours provide effective relief. Mornidine may be 
administered intramuscularly in doses of 5 mg. 
(1 cc.) to patients who are unable to retain oral 
medication initially. 


6. vp. SEARLE « co. 


CHICAGO 80, ILLINOIS 
Research in the Service of Medicine 
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in local anesthesia 


CARBOCAINE 


RAND OF MEPIVACAINE 


noteworthy forward step....°” 


F 
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Quicker anesthesia?/ longer lasting anesthesia? / no epinephrine needed**/ virtually no vaso- 
dilatation’ / greater safety® “This combination of properties offers the opportunity of obtaining 
almost instantaneously profound and long-lasting anesthesia, with negligible tissue irritation, 
and without complicating systemic effects of vasoconstrictors.”? 


References: 1. Sadove, M. S., and Wessinger, O. D.: J. Internat. Coll. Surgeons 34:573, Nov., 1960. 2. Erickson, J. C., I, and 
Hricko. M. J.: Guthrie Clin. Bull. 29:45, 1959. 3. Gordon, R. A.; Kerr, J. H., and Taylor, Russell: Canada. Anaesth. Soc. J. 7:290, 
July, 1960. 4. Sadove, M. S.: New Physician 9:39, Sept., 1960. 3. Young, J. A.: Anesth. & Analg. 39:451, Sept.-Oct., 1960. 


“lf desired, epinephrine may be used in infiltration anesthesia for hemostasis. (i) 


Before administering be sure to consult Winthrop’s literature for information 
ahout dosage, possible side effects and contraindications. 


LABORATORIES 
New York 18, N. Y. 
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in more than 750 published clinical studies 
and over six years of clinical use 


METVOUS 


patient 


Miltown is a known drug and a dependable friend. Its few 
side effects have been fully reported. There are no surprises 
in store for either the patient or the physician. This is why, 
despite the appearance of “new and different” tranquilizers, 
meprobamate (Miltown) is prescribed more often than any 
other tranquilizer in the world. 


al Clinically Proven |C 

4 aoe or the 
tense 

and 
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Outstandingly Safe 
and 


dosage schedule relieves anxiety 
dependably — without altering 
sexual function 


9 does not produce ataxia 
3 no cumulative effects in long-term therapy 


a not produce Parkinson-like symptoms, 
liver damage or agranulocytosis 


5 does not muddle the mind or affect normal behavior 


Miltown 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. sugar-coated | 
tablets; bottles of 50. Also as MEPROTABS®— 400 mg. : 
unmarked, coated tablets; and in sustained-release i 
capsules as MEPROSPAN®-400 and MEPROSPAN®-200 (containing 
respectively 400 mg. and 200 mg. meprobamate). 


— 


(ff), WALLACE LABORATORIES / Cranbury, N. J. 
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Needle 


THE BERBECKER Spring Eye may be threaded at 

\\\ any point on the suture merely by forcing the 
suture through the slot into place. It is then held 
as securely as though in a solid eye. 


This eye permits use of black silk or other non- 
absorbable sutures, as used in the Halsted 
technique, for stomach and other abdominal 
operations, where tension on the wound is exces- 
sive. One of many dependable Berbecker needles 
obtainable regularly at your surgical supply dealer. 


JULIUS BERBECKER 6 SONS, INCe 
15A E. 26th STREET * NEW YORK 10, N.Y. 


BERBECKER NEEDLES 


Made in England for the Surgeons and Hospitals of America 


For the care of dry, sensitive skin 
pleasingly and efficiently serving 
patient and physician during all seasons 


Superfatted 


BASIS* SOAP 


na 


SKIN OIL 


the surgeon’s hand lotion 


, LABORATORIES, INC. 


SOUTH NORWALK, CONN., U. S.A. 


Manufacturers of Elastoplast® the original 
elastic adhesive bandage 
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’Safe &Sound 


Sleep is sound, sleep is secure with Doriden. Five years’ clinical experience has 
proved its efficacy and wide margin of safety, has made it the most widely pre- 
scribed nonbarbiturate sedative. The clinical safety of Doriden— in terms of 
minimal side effects,!:2 absence of respiratory depression,!-4 and lack of adverse 
effects on liver,5 kidney,!,5 and blood — has been confirmed repeatedly. So, for 


all the benefits of safe and sound sleep — prescribe Doriden. 


Supplied: Capsules, 0.5 Gm. (blue and white). Tablets, 0.5 Gm. (white, scored), 
0.25 Gm. (white, scored) and 0.125 Gm. (white). 

References: 1. Blumberg, N., Everts, E. A., and Goracci, A. F.: Pennsylvania 
M. J. 59:808 (July) 1956. 2. Matlin, E.: M. Times 84:68 (Jan.) 1956. 3. Hodge, 
J., Sokoloff, M., and Franco, F.: Am. Pract. & Digest Treat. 10:473 (March) 
1959. 4. Burros, H.M., and Borromeo, V.H.J.: J. Urol. 76:456 (Oct.) 1956. 
5. Lane, R.A.: New York J. Med. 55:2343 (Aug. 15) 1955. 2/2985m8 
For complete information about Doriden (includiag dosage, cautions, and side 
effects), see current Physicians’ Desk Reference or write c1BA, Summit, N. J. 


Doriden’ 


(glutethimide CiBA) 


Now also 
available 


Doriden 


Capsules 


SUMMIT+ NEW JERSEY 
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ew 
definitive 
medication 
forthe — 
‘prevention 

and 


Urethral Suppositories 


Roll and Waller have reported on the use of these suppositories following transurethral resec- 
tion in 35 patients; 30 were followed from one to six months. Excellent results were obtained, 
with rapid relief of symptoms, freedom from side effects and no development of urethral 
strictures. 


“We feel the good results are due to three functions performed by the suppositories. First of all, 
they mechanically dilate the urethra and cover the raw mucosal surfaces. Secondly, they combat 
infection and thus inflammation. Thirdly, the hydrocortisone directly suppresses inflammation 
and subsequent fibrosis.’"! 


Furacin-HC Urethral Suppositories combine the potent antibacterial action of FuRAcIN with the 
anti-inflammatory effect of hydrocortisone and prompt local anesthetic action of diperodon— 
plus gentle dilation. 

Prevention of urethral strictures: postinstrumentation as in transurethral resection; postcath- 
eterization = treatment of urethral strictures = treatment of urethral inflammation primary and 
secondary to infection and trauma # treatment of posterior urethritis and trigonitis in women 
Furacin-HC Urethral Suppositories—Box of 12, 1.3 Gm. each, hermetically sealed in aluminum 
foil. Each suppository contains Furacin (brand of nitrofurazone) 0.2%, hydrocortisone acetate 
1% and diperodon hydrochloride 2% in a water-dispersible base. ” 

1. Roll, W. A., and Waller, J. I.: J. Urol., Balt. 81:289, 1959. 


EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, NEW YORK \ 
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Helps you 
take the misery out of menopause 


as hormones alone often don’t do 


Fast-acting Milprem directly relieves 
both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet t.i.d. in 21-day courses Many physicians find that estrogen therapy is 
with one-week rest periods; during the rest * ° 
periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 
with anxiety by her menopause. Her emotional 
Composition: Miltown (meprobamate) + conjugated i i 
conan, dread may make her so miserable that it 


Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. 


contains 400 mg. Miltown and 0.4 mg. conjugated ee ° 
estrogens (equine). Milprem-200, each coated This is where Milprem helps you so much. It 


old-rose tablet contains 200 mg. Miltown calms the woman’s anxiety and tension; pre- 

and 0.4 mg. conjugated estrogens (equine). . 

Both potencies in bottles of 60. vents moody ups and downs; relieves her 

Literature and samples on request. insomnia and headache. At the same time, it 
checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 


je * ® therapy alone. And your counsel and your 
VI il rem assurances <2n now help her make her 
“¥ adjustment much faster. 


(Miltown® plus natural estrogens) aa @ 
¥ 


woae Wy? WALLACE LABORATORIES / Cranbury, N. J. 
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“10 THE THIRD STAGE OF ANESTHESIA AND BACK ° 
_EVENLY... RAPIDLY... UNEVENTFULLY 


ULPRASHORT-ACTING INTRAVENOUS ANEsTHETIC to Tre 
Ss SURITAL sodium (thidmylal sodium, Parke-Davis) provides specific 


advantages both for surgical team and patient. Adaptable to most operative 


= and manipulative procedures, it assures a uniformly sustained plane of anes- 
_ thesia, plus low incidence of laryngospasm and. bronchospasm with minimal 
ae respiratory depression. And because SURITAL sodium rarely produces nausea. g 


vomiting, it contributes significantly to greater patient See medical 
brochure for: details of administration and dosage. 


 BAIRKE-DAVIS 


CANIS & COMPANY, 92, Michigan 


4 
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Think 


Detergent, mucolytic, antibacterial, penetrating...these are the qualities that establish 
Trichotine as the leading vaginal cleanser—both as a therapeutic measure unto itself, 
and as a cleansing adjunct to therapy.'® Because it is detergent, Trichotine is better 
able to penetrate the rugal folds and remove mucus debris, vaginal discharge and 
cervical plugs.'* Surface tension is 33 dynes/cm. (vinegar is 72 dynes/cm.) 
Trichotine affords prompt relief from itching and burning'?°—is non-irritating —leaves 
your patient feeling clean and refreshed. Trichotine establishes and maintains a normal, 
healthy vaginal mucosa in postmenstrual, post-coital or routine vaginal cleansing, as well 
as in therapy. Whenever you think of a vaginal irrigant, think of the better detergent 
cleansing action of Trichotine. 


detergent action for better vaginal irrigation Trichotine 


POWDER 


ACTIVE INGREDIENTS: Sodium lauryl sulfate, sodium perborate, sodium borate, thymol, eucalyptol, menthol, methyl salicylate. 
AVAILABLE: In jars of 5, 12 and 20 oz. powder. REFERENCES: 1. Stepto, R. C., and Guinant, D.. J. Nat. M. A. 53:234, 1961. 
2. Karnaky, K. J.: Medical Record and Annals 46:296, 1952. 3. Folsome, C. E.: Personal Communication. 4. MacDonald, E. M., 
and Tatum, A. L.: J. Immunology 59:301, 1948. 5. Lawrence, E. D.: West. J. Surg. 58:236, 1950. 


THE FESLER COMPANY, INC. / Kenilworth, New Jersey 
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duces the likelihood and seriousness of hemorrhage due 


to hypoprothrombinemia. 


7 has a more prompt, more potent and more prolonge .ct than the vitamin K a me 
4 ————| Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1959, p. 661. : 


TRADE- MARK (R) 


oca-Cola , too, has its place in a well 
balanced diet. As a pure, wholesome 
drink, it provides a bit of quick energy 
... brings you back refreshed after work 
or play. It contributes to good health 
by providing a pleasurable moment’s 
pause from the pace of a busy day. 


Lully ta 
art 


W 


STILLES 


‘STILLEY 
Sweoen 


SURGICAL INSTRUMENT 


New two-color 36-page catalog shows you 
the entire Stille line — illustrating and describing 
more than 600 surgical instruments. 
Send now for your free copy. 
Write Ohio Chemical, Madison 10, Wis., Dept. SGO-12. 


Oko SOLE DISTRIBUTOR IN THE U.S.A. 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO., MADISON, WISCONSIN 
OHIO CHEMICAL PACIFIC COMPANY, BERKELEY, CALIFORNIA (Divisions of Air Reduction Company, Inc.) 
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for short-term surgery 


acts for 3-4 hours* ... cuts recovery room time 


Predictable, short-acting Larcon provides sedation that re- 
lieves apprehension and produces a light sleep. By IV route, 
sedation occurs immediately; by IM route, sedation vccurs 
within 10 minutes. 


wide margin of safety ... plus antiemetic action 


Larcon enhances the action of analgesics and anesthetics, 
thereby reducing the need for CNS depressants and extending 
the margin of safety. Its duration of action parallels meperi- 
dine, permitting simultaneous administration. Predictable 
action permits repeat doses without overlapping efiect. 
Larcon has not been observed to produce maternal or fetal 
depression, jaundice, blood dyscrasias, or adverse cardio- 
vascular effects.* 


*Hoyos, G.; Yoshitake, J., and Greifenstein, F.E.: Scientific Exhibit, 
Internation Anesthesia Research Society Convention, Houston, April 
9-13, 1961. 


For further information on prescribing and administering Larcon, 
consult current Direction Circular enclosed with medication, or avail- 
able on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


i predictable pre-op sedation 
hydrochloride, Wyeth 
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OSTIC helps you make 


strong, neat casts 
every time 


Ostic is the all-around plaster bandage 
that’s so popular in teaching centers. 
It’s easy to use. Applies with a creami- 
ness that’s gentle to your hands. Sets 
quickly, takes hard use. 


Nothing can take the place of professional ex- 
perience when it comes to building a neat, strong 
cast. But a good part of your results can depend 
upon the plaster bandage you use. That’s why 
so many specialists in orthopedic teaching cen- 
ters use Ostic plaster bandages. 

They know they can count on Ostic for con- 
sistently fine results. Ostic is fast. It’s strong 
enough to take most any kind of wear. And 
Ostic delivers at least 97% of the original plaster 
to the cast. You can work with it all day long. 


Gutity’ 


Each Ostic plaster bandage comes in its own 
airtight package. Plaster stays fresh indefi- 
nitely. Eliminates any danger of presetting. 


Gentle creaminess of Ostic is never hard on your 
hands. You get a choice of two setting times: 
Fast (5 to 8 minutes) and Extra Fast (2 to 4 
minutes). Call your Curity representative for the 
complete story of OSTIC Plaster Bandages. 


KENDALL company 
BAUER & BLACK DIVISION 
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. * Plaster Bandages give consistently fine results. 
¥ to Sik 
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¥ .......adds a touch of originality to each job....................enjoys looking at his masterpieces 
t lV | 
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Actual photo of mastectomy patient 
fitted with Identical Form 


mastectomy 
patients 
to full 
recovery... 
with 
IDENTICAL? FORM 


The assurance of regaining her normal appear- 
ance is of crucial importance to your mastectomy 
patient. 

IDENTICAL ForM is unique in providing all the 
attributes you desire to help these women return 
to normal living. 

IDENTICAL Form is indiscernible because it simu- 
lates the contour and motion of the true breast. 

It looks, feels and acts like the normal breast and 
remains in true alignment even during vigorous 
activities. 

IDENTICAL Form is odorless, wash and wear, and 
ideal for swimming. 

Only the IDENTICAL Form is truly safe because of 
its patented double-cell design. Made of soft skin- 
like plastic, the inner-cell contains a flowing gel. 
Only IDENTICAL ForM provides the extra protection 
of double-cell construction to guard against embar- 
rassing leakage caused by accidental pinprick! 
Recommended by leading doctors since 1948, 
IDENTICAL ForM has proven to be comfortable 
and highly satisfactory to thousands of mastectomy 
patients. 

Available in twenty-six sizes — sensibly priced at 
$15.00 each — it assures your patient of a minimum 
service of one year. 

Send for our booklet, “The Total Care of Your 
Mastectomy Patient” and list of Authorized 
Dealers. Patented in U.S.A. and foreign countries. 


IDENTICAL FORM, INC. SGO | 
17 West 60th St., New York 23, N. Y. 


Please send professional literature and list of | 
authorized dealers. 


RUSH 
MEDULLARY PIN 


PAT. NO. 2,570,968 


Driving the Pin 


Keep in mind the toboggan sled. To guide obstructions. If traveling in the right direc- 

properly it must be kept upright. It must be tion, allow it freedom to guide itself. 

guided but left free to rotate partially on its 

axis to take the curves or glide over any Arrows indicate the head and point which 

elevations it might encounter. have been set against the cortex of the bone 
The pin glides in the same manner. It will to increase the stability of fixation. This 

rotate on its axis to take curves or ride over is done routinely. 


SURGERY 


Gynecology Obstetrics 


1960 
MARCH 
APRIL 
AUGUST 
SEPTEMBER 


We will pay you $1.00 
for each copy 
if complete and 


not defaced. 


SURGERY, Gynecology e& Obstetrics 


54 EAST ERIE STREET 
CHICAGO Il, ILLINOIS 


| 
Why..... 
Meridian, Miss. 
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SUPERIOR 
KNOT STRENGTH 


Brand A, Brand B, Cyanamid Gut, : 
size 0, size 0, size 0, 
broken at broken at intact at : 
7.7 Ibs.* 7.0 Ibs.* 7.7 Ibs.* 
/ 
2 


new processing methods for absolute uniformity: complete 
production control from raw animal gut to finished strand pro- 
vides suture strands of uniform diameter, maximum knot strength 
and predictable performance. 


satin matte finish: an exclusive new finishing process eliminates 
fraying and creates a softer, smoother strand that assures greater 
knot security. Increased pliability facilitates handling and tying. 


controlled absorption: carefully controlled chromic processing 
maintains in situ gut strength during wound healing. Rigid labo- 
ratory digestion tests assure a uniform rate of absorption and 
compatibility with tissue. Surgical gut sutures are available in 
plain, mild chromic and medium chromic strands. 


...combined with stronger, sharper ATRAUMATIC® Needles—New 
drilled end design permits uniform tempering of entire needle 
for greater needle strength. The needle holder may be placed 
far back on the needle shaft for greater tissue “bite’’. Inner cur- 
vature of needle has center flattened surface all the way back on 
the needle shaft for sure grip in holder to prevent twisting and 
turning of needle. 


NEW HIGH TENSILE SURGICAL GUT 


available in the safer product protector, SURGILOPE SP® Sterile 
Suture Strip Pack—winner of the 1960 Packaging Institute Award 
for the most outstanding advance in packaging technology. 


|SURGICAL PRODUCTS DIVISION 


AMERICAN CYANAMID COMPANY » SURGICAL PRODUCTS DIVISION » DANBURY, CONN. 


| 
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Through the years, Ilosone has built an impressive record as an effective antibiotic 
in common bacterial respiratory infections. Numerous published clinical studies 
attest to excellent therapeutic response with Ilosone. Decisive recovery has become 
a matter of record. 


Efficacy of propionyl erythromycin and its lauryl sulfate salt in 803 patients with common 
bacterial respiratory infections 


Tonsillitis* 


Acute Streptococcus 
Pharyngitis* 


Bronchitis* (Bacterial Complications) 


Pneumonia* 


*References supplied on request. 


The usual dosage for infants and for children under twenty-five pounds is 5 mg. 
per pound every six hours; for children twenty-five to fifty pounds, 125 mg. every 
six hours. 


For adults and for children over fifty pounds, the usual dosage is 250 mg. every 
six hours. 


In more severe or deep-seated infections, these dosages may be doubled. 


Tlosone is available in three convenient forms: Pulvules®—125 and 250 mg.t; Oral 
Suspension—125 mg.f per 5-cc. teaspoonful; and Drops—5 mg.f per drop, with 
dropper calibrated at 25 and 50 mg. 

Product brochure available; write 

Eli Lilly and Company, Indianapolis 6, Indiana 


(erythromycin estolate, Lilly) 
(propiony! erythromycin ester lauryl sulfate) 
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BARD-PARKER 


DISINFECTING 
SOLUTIONS 


B-P 
HALIMIDE 


Concentrate Disinfectant 


...now improved, HALIMIDE disinfec- 
tant—free from objectionable odor, is a 
concentrate of low surface tension and 
excellent penetrating qualities. Perfect 
for inexpensive instrument disinfection, 
1 oz. mixed with 1 gal. of water makes a 
stable—clear—non-corrosive—non-stain- 
ing solution. TUBERCULOCIDAL when 
diluted with alcohol. No anti-rust tablets 
to add—no need for frequent changing. 


B-P CHLOROPHENYL Disinfectant 


...an ideal instrument disinfecting 
solution for professional office use. 
It is rapid in destruction of commonly 
encountered vegetative bacteria—free 
from phenol (carbolic acid) and mer- 
curials—not injurious to skin or tis- 
sue. It is used full strength—has a 
pleasant odor—its germicidal effi- 
ciency is not affected by soap. 


B-P FORMALDEHYDE GERMICIDE 


«+. Sporicidal * tuberculocidal * bactericidal 
virucidal * fungicidal 


it is especially suitable for hospital 
use in the chemical disinfection of 
instruments and protection of surgi- 
cal sharps. It is used full strength— 
and within 5 minutes will kill TUBER- 
CLE BACILLI—vegetative pathogens 
and spore formers—the spores them- 
selves within 3 hours. 


BARD-PARKER COMPANY, INC. 
BP DANBURY, CONNECTICUT 


A DIVISION OF BECTON, DICKINSON AND COMPANY 


BARD-PARKER B-P CHLOROPHENYL HALIMIDE are trademarks 
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pregnant? 


GESTE 


Squibb Norethindrone Acetate and Ethinyl Estradiol 


new 4-tablet pregnancy test 

is faster - less expensive - more 
convenient - and much more 
accurate—even from the very 
first intimation of pregnancy 


If ye 
no bl 
preg: 
afte: 


GESTE 


| 
| HALIMIDE 
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pregnant? the toad, mouse, rat or rabbit Accuracy of Gestest vs Animal Tests in 


Patients Given Both Tests Simultaneously* 


Week of Number of Correct Diagnoses 


can answer this question... but at greater 
Gestation Patients Animal Test Gestest 
expense and not with consistent accuracy 2nd 6 33.3% 100% 
until at least 2 weeks after the first missed 3rd 23 56.5% 95.7% 


Ath 14 85.7% 100% 
menses or about the 5th week of gestation. 5th 16 93.8% 93.8% 
and 74 75.7% 94.6% 
. composite average 
If your patient ws pregnant, there will be *Clinical reports to The Squibb Institute for Medical Research 


no bleeding after GE STEST. If she is noi Supply: Gestest is available in units containing four tests (16 tablets); t 


each hong cae of 4 tablets. The white, uncoated Gestest Tablet 
d acetate and 0.05 mg. ethinyl! estradiol. 


pregnant, there will be withdrawal bleeding For full tateomation see your Gestest Product Brief. 
after GESTEST. 


GESTE 


Ebi) Squibb Quality—the Priceless Ingredient 
‘SQUIBB DIVISION Clin 


5 a Squibb trademark 


the toad is slow to let you kno | 
SQuiss 
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Kills pain.....stops tension 


For neuralgias, dysmenorrhea, upper respiratory distress, and postsurgical conditions — 


new compound of Soma, phenacetin and caffeine kills pain, stops tension, reduces fever— 


gives more complete relief than other analgesics .. . acts fast, relief lasts four to six hours 


Composition: 200 mg. Soma (carisoprodol), 
160 mg. phenacetin, 32 mg. caffeine. Dosage: 
1 or 2 tablets q.i.d. Supplied: Bottles of 50 
apricot-colored, scored tablets. 


Also Available As 
SOMA COMPOUND + CODEINE 


Soma Compound boosts the effectiveness of 
codeine. SOMA COMPOUND + CODEINE 


CSO-5163 


therefore contains only %4 grain of codeine 
phosphate to relieve the more severe pain that 
usually requires /2 grain. Otherwise, its com- 
position—and dosage —is the same as Soma 
Compound. Supplied in bottles of 50 white, 
lozenge-shaped tablets. 


soma 


(WALLACE LABORATORIES /Cranbury, N.J. 
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Internal hernia through the foramen of Winslow 


with partial chronic intestinal obstruction 


Radiographs on Kodak Blue Brand Medical X-ray Film; 
surgery photographed on Kodak Ektachrome Film 


As the radiologist saw the case... Figure 1: Demonstrates compression of 
lesser curvature of the stomach by fecal matter in the colon. Figure 2: Some barium 
has now entered the portion of the colon which has herniated into the lesser sac. Figure 
3: Demonstrates cecum and ascending colon in the lesser sac and constriction of the 
colon where it passes through the foramen of Winslow. 


FIGURE 1 FIGURE 2 


The surgery which followed—step by step 
—Figure 4: Demonstrates proximal dilated loop 
of colon disappearing into the foramen of Winslow. 
For further photographs and notes on surgery, 
turn page. 


FIGURE 3 FIGURE 4 


4 | 
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Internal hernia. Radiographs and first step in surgery 
are shown on preceding page. 


Definitive, completely objective. That is the reason 
why photographs play such an important part in 
teaching; why their value is so great as a record 
and for research. 

With color slides, motion pictures, or color prints, 


for example, complicated procedures are more 
readily explained, more easily understood, more 
memorable. What’s more, the material you show 
today may be used over and over again. Yet its 
cost is surprisingly small. 


FIGURE 6 


FIGURE 8 
Figure 5: Appendix has been withdrawn from the lesser sac. 


Figure 6: Mobile ascending colon now withdrawn from 
lesser sac. Note ecchymosis in mesentery which was con- 
stricted at the foramen of Winslow. 


Figure 7: Demonstrates portion of omentum adherent 
in lesser sac. 


FIGURE 9 


FIGURE 10 

Figure 8: Adherent portion of omentum has been sutured 
and divided. 

Figure 9: Demonstrates extreme mobility of ascending 
colon with its long mesentery and constricted area in colon. 
Figure 10: Foramen of Winslow has been narrowed 
by sutures. 


Look to Kodak for highest quality medical x-ray film—Kodak Blue Brand and Kodak 


Royal Blue, Kodak’s fastest x-ray film. 


Look to Kodak for Kodak color materials for every photographic purpose: Kodachrome 
Film for miniature and motion-picture cameras; Kodak Ektachrome Film and Ektacolor 
Film for sheet-film cameras; and Kodak Ektachrome and Kodacolor Film for roll-film and 


miniature cameras; and for Kodak color print materials. 


Order Kodak x-ray products from your Kodak x-ray dealer, 
Kodak photographic products from your Kodak photographic dealer. 


X-ray Sales Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


FIGURE 5 PC FIGURE 7 
+4 
f 4 
Kodak 
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*patients requiring high 
or prolonged 
antibiotic desage 


wherever 
monilial superinfection 
is a particular hazard* 


Terrastatin’ 


OXYTETRACYCLINE WITH GLUCOSAMINE PLUS NYSTATIN 


capsules and for oral suspension 


the antibiotic effectiveness of 
Terramycin enhanced 
with antifungal activity 


| *patients 


*women, particularly | 


during pregnancy 


*infants 


receiving 
corticosteroid po 
therapy 


*diabetics 


IN BRIEF \ 


Terrastatin (oxytetracycline with glu- 
cosamine and nystatin) provides the 
established antibiotic dependability of 
Terramycin® plus the potent antifun- 
gal activity of nystatin, which has a 
significant prophylactic action against 
intestinal monilial overgrowth. 


INDICATIONS: Effective against both 
gram-positive and gram-negative bac- 
teria, rickettsiae, spirochetes, large 
viruses, and certain parasites (amebae, 
pinworms), Terrastatin is indicated in 
a great variety of infections due to sus- 
ceptible organisms, e.g., infections of 
the respiratory, gastrointestinal, and 
genitourinary tracts, surgical and soft- 


*debilitated or 
elderly patients 


SIDE EFFECTS AND PRECAUTIONS: If 
superimposed infection caused by re- 
sistant staphylococci is observed, the 
antibiotic should be discontinued, and 
a therapeutic trial of other antibiotics 
as indicated by susceptibility testing 
may be initiated. Aluminum hydroxide 
gel has been shown to decrease anti- 
biotic absorption and is therefore con- 
traindicated. Glossitis and allergic re- 
actions are rare. Nystatin is virtually 
nontoxic and nonsensitizing ; side effects 
are seldom observed. There are no 
knowncontraindications to glucosamine. 


SUPPLIED: Terrastatin Capsules, 250 
mg. of oxytetracycline with 250 mg. of 


tissue infections, ophthalmic and otic infections, and many others. glucosamine and 250,000 units of 
The added protection afforded by Terrastatin against monilial nystatin, bottles of 50. Terrastatin for 
superinfection is especially important for those patients who Oral Suspension, each 5 cc. teaspoonful 
are most likely to be susceptible to the overgrowth of Candida of reconstituted suspension contains 


albicans. 


ADMINISTRATION AND DOSAGE: Adults: Dosage providing 1 Gm. 
of oxytetracycline daily in four divided doses is usually effective. 


125 mg. of oxytetracycline with 125 mg. 
of glucosamine and 125,000 units of 
nystatin, 60 cc. bottles. 


In severe infections, 2-4 Gm. daily may be indicated. Infants and More detailed professional information 
children: 10-20 mg. of oxytetracycline per lb. of body weight daily. available on request. 


Science for the world’s well-being® 
PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. New York 17, New York 
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“Righty-seven patients were studied 
during a period of over 2 years. All 
were psychoneurotic, and all were seen 
in private psychiatric practice. Al- 
though diagnoses differed, the most 
prominent symptom in each case was 
severe depression... Patients ranged in 
age from 16 to 70 years; the greater 
portion were 20 to 40 years old. 


“The usual starting dosage of Deprol* 
was | tablet 4 times a day... If neces- 
sary, this dosage was increased to 6 
tableis per day, and then to 8.” 


Results 
“All except 2 of the 87 patients treated 
with Deprol were definitely helped by 
this medication. 


“Deprol was found most useful in pa- 
tients with pronounced depressions 
characterized by apathy, withdrawal, 
and inability to perform. Such patients 
were relieved of their oppressive de- 
spondency and crying spells and be- 
came accessible to psychotherapy. 
They became more hopeful and more 
willing and able to expend effort to 
help themselves. They were able to 
sleep well, to enjoy their food again, to 
concentrate better, to make decisions 
and to return to normal activity... 


“Unlike most other drugs used for de- 
pression, [Deprol] is also effective in 


controlling a wide spectrum of associ- 


Excerpts from a 2-year study of 87 patients 


USE OF DEPROL 
IN THE OFFICE TREATMENT OF DEPRESSION* 


ated symptoms, particularly anxiety, 
tension, sleep disturbances, and psy- 
chosomatic complaints. Deprol does 
not depress appetite but permits its 
normal return as the patient improves. 
It is not a euphoriant; rather, patients 
taking the drug experience a return to 
a stable and normal mood.” 


Side Effects and Toxicity 
During the two years of this study 
“...no side-effects were observed. Two 
patients who attempted suicide by in- 
gesting, respectively, 40 and 30 tablets 
of Deprol experienced prolonged sleep 
with slight, transient fall in blood pres- 
sure, but they recovered without treat- 
ment and without sequelae.” 


Conclusion 
“Deprol marks a definite step forward 
in the safe and effective treatment of 
depression.” 


*Ruchwarger, A.: M. Amn. District of Columbia 28 :438, 
Aug. 1959. 

{Supplied by WALLACE LABORATORIES, 

Cranbury, N. J. 


“Deprol”*’ 

Dosage: Usual starting dose is 1 tablet 
q.i.d. When necessary, this may be in- 
creased gradually up to 3 tablets q.i.d. 
With establishment of relief, the dose 
may be reduced gradually to mainte- 
nance levels. 

Composition: 1 mg. 2-diethylamino- 
ethyl benzilate hydrochloride (benacty- 
zine HCl) and 400 mg. meprobamate. 


Supplied: Bottles of 50 light-pink, 
seored tablets. 
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che analgesic with specific advantages 


‘Before... during... and after sur gery 


NUMORPHAN ALLAYS PREOPERATIVE 
ANXIETY AND ASSURES SMOOTH INDUCTION 
As Premedication: A parenteral dose of 
NumorPHAN (0.75 mg. to 1.0 mg.), a “highly 
potent and effective” analgesic, allays appre- 
hension of the patient being prepared for sur- 
gery and provides simple sedation without 
stupor. This characteristic “NuMORPHAN effect” 
in premedication is well described by Apple- 
ton,” who used the drug in 434 patients before 
surgery: “Patients receiving Numorphan came 
to operation tranquilized but without signs of 
confusion or disorientation....in spite of the 
large number of patients who received 
scopolamine as part of their premedication.” 
NumorPHAN facilitates smooth and rapid in- 
duction of anesthesia. 


NUMORPHAN REDUCES ANESTHETIC 
REQUIREMENTS 

As Adjunct to Anesthesia: The use of Numor. 
PHAN during surgery permits a marked reduc- 
tion in the amount of anesthetic required. The 
patient is enabled to withstand the “most 
powerful stimuli” without showing signs of 
being disturbed.’ The analgesic effectiveness 
of NuMoRPHAN is described as superior to that 
of meperidine in providing supplemental anal- 
gesia; the blood pressure usually remains 
within normal physiologic bounds, in contrast 
to the circulatory depression (often verging 
on shock) reported after meperidine.* 


NUMORPHAN ALLOWS QUIET, EARLY 
POSTOPERATIVE AWAKENING WITHOUT 
HYPNOTIC EFFECT 

In the Recovery Room: NuMoRPHAN provides 
continuation of the pain-free state established 
during operation. The action of NUMORPHAN 
has proved “entirely satisfactory” in the “re- 
covery room, special care unit, older patients 
and children...”’ The patient who receives 
NuMOoRPHAN may be easily roused, is in control 
of his vital protective reflexes, and his mental 
functions are not blurred. 

NuUMORPHAN is primarily an analgesic, not a 
hypnotic: effective pain relief is achieved with- 
out the induction of deep sleep. 
Postoperative Analgesia: When the patient is 
returned to his room, NUMORPHAN keeps him 
tranquil and free from pain with a minimum 
of injections and untoward reactions. “It is 
inadvisable to attempt to achieve marked seda- 
tion characterized by sleep by increasing the 
recommended dosage.” 

In Emergency Situations: NuMoRPHAN will 
quickly “take the edge off” severe pain without 
clouding the sensorium or producing disorien- 
tation. 


NuMmorPHAN* is available in 1 and 2 cc. ampules and 
10 cc. multiple-dose vials, 1.5 mg. ¢-14-hydroxydihydro- 
morphinone hydrochloride per cc.; 2 mg. and 5 mg. 
rectal suppositories. May be habit-forming. 

1. A.M.A. Council on Drugs: J.A.M.A. 177:48, July 8, 1961. 2. Apple- 


ton, J. C.: | Anesth. & Analg. 39:505, Nov. -Dec., 1960. 3. Seigleman, 
M., and \ , C. E.: Cleveland Clin. Quart. 27:157, July, 1960. 


clinically tested for 7 years/evaluated in 
250 U.S. hospitals/over 3,000,000 doses Endo 
given/more than 100,000 paticats treated 


Complete in ceangeny Sent on Requests ENDO LABORATORIES Richmond Hill 18, New York 


hydrochloride—U.S. Pat. 2,806,033 
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Peri-Colace meets 
the three major criteria 
for an effective laxative 
as established by physicians’ 


1. virtual freedo 

griping | 
other irritatin 
side effects 


. clinically 
proven 
effectiveness 


. predictable 
action 


*Results of a survey of over 
1,000 physicians conducted by 
the Bureau of Research, Inc. 
555 W. Jackson Blvd., Chicago 
6, Illinois (April, 1960). 


‘We Mead Johnson 
Laboratories 


Symbol of service in medicine 
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over 
d by 
Inc., 
cago 


after surgery 


Anthraquinone derivatives from cascara and dioctyl sodium sulfosuccinate, Mead Johnson 


restores intestinal motility 


With Peri-Colace, there were “no side effects, such as griping and 
cramps... 


In 90 per cent of 50 surgical patients undergoing major surgery, Peri- 
Colace induced satisfactory bowel movements on or before the fourth 
postoperative day and eliminated the necessity of an enema.’ 


Experience in practice has shown the unusual dependability of Peri- 
Colace in surgical, obstetric, and gynecologic patients.’* Promptly, yet 
gently, it induces bowel evacuation in most patients within 8 to 12 hours. 


References: (1) Lamphier, T. A., and Lyman, F L.: J. Internat. Coll. Surgeons 31 :420-423 (April) 
1959. (2) Antos, R. J.: Southwestern Med. 37 :236-237 (April) 1956. (3) Kuntze, C. D.: J. Mississippi 
M. A. 1:648-644 (Dec.) 1960. (4) Napp, E. E., and Donnenfeld, A. M.: J. Am. Geriatrics Soc. 
8 :858-860 (Nov.) 1960. 2946 
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Ann Woodward 
Director 


Emergency! 


When vacancies occur in professional posts, these responsible 
positions are the most difficult type to fill! 


Should this happen to you, in your clinic, office or hospital, 
it will help to bear in mind that prompt, judicious assistance 
is available at the Woodward Pureau. 


Our files will yield the records of some splendidly qualified 
candidates in internal medicine, as well as many other fields 
of medicine. Complete, reliable data will be furnished to help 
you evaluate the applicants. We will immediately make athor- 
ough survey of the field through our nationwide network of 
“listening posts.” 


A letter, a phone call, or—if you’re nearby—a visit, will start 
us working on your problem AT ONCE. 


OUR 65th YEAR 


[MEDICAL PERSONNEL BUREAU 
FORMERLY AZNOE'S* 185 N.WABASH CHICAGO 


, water-soluble iodophor germicide 
ith quick, non-selective killing power, — 


ORDER FROM YOUR DEALER 


IN ROVED PADGETT = 
MANUAL 


DERMATOME 


WITH 
ALUMINUM 
DRUM 
* 
SIMPLIFIES 
SKIN 
GRAFTING 


Accurate and uniform grafts up to 4 
inches wide, 8 inches in length. Inexpen- 
sive Throw-away Blades, Dermatome 
Tape, and other accessories available 
for all models. Guaranteed. 


For Complete Information, Write 


KANSAS CITY ASSEMBLAGE CO. 
DEPT. S. 111 EAST GREGORY BLVD. 
KANSAS CITY 14, MISSOURI 


You need only ONE assistant when you use 


SMITH 


SELECTIVE RETRACTOR 
(Patent Pending) 


Big CLINIC Help for SMALL Hospitals 


The Smith Retractor does All the retracting 
Complete Description on Request 
Exclusive Distributors 


104 BROOKLINE AVENUE BOSTON 18, MASSACHUSETTS 


i IF H LOCOCCUS 
; — 
including tubercle bacillus 
: 
3 
Founders of. the counseling to sae 10 
with AListinction over half a centwry. 
‘ 
S 
| 


ATION LABORATOS 
DIVISION OF 
NORWICH PHARMAC! 
NORWICH N 


MOST WIDELY PRESCRIBED SINGLE TOPICAL ANTIBACTERIAL 


FURACIN TOPICAL CREAM 


brand of nitrofuraz 


INA CONVENIENT 1 OZ. Rx SIZE . For treatment of topical infections 


such as: impetigo, pustular acne, furunculosis, ecthyma, infected cutaneous 
ulcers, abrasions, lacerations # For prevention and treatment of infections 
associated with irradiation or surgical removal of external malignant growths 
# Particularly suitable for postoperative anal, rectal or pilonidal cyst wounds 


# broad bactericidal range includes certain stubborn staphylococcal strains 
# has not induced significant bacterial resistance = nontoxic and nonirritating 
# does not retard epithelization = low sensitization rate = stable and long-act- 
ing, even in exudates 

FURACIN # Topical Cream, | oz. (28 Gm.) tube = Soluble Dressing, 1 oz. (28 
Gm.) tube » Furacin-HC Cream (with hydrocortisone), 5 and 20 Gm. tubes 
= and other special formulations for every topical need ce" 


EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH,N. Y. wf 


FURACIW 
“TOPICAL | 
NOW... ACOSMETICALLY SUPERIOR CREAM CONTAINING THE Z.. 
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THE CURRENT PLACE 
OF KANTREX (I. M.) 

IN THE SOLUTION OF 
A SERIOUS AND 
GROWING PROBLEM: 
RESISTANT GRAM- 
NEGATIVE INFECTIONS 


A SERIOUS AND GROWING PROBLEM: An increasing number of 
reports’ attest to the rising frequency of life-threatening 
infections due to Gram-negative organisms that are 
resistant to the commonly used antibiotics. Such infections 
have become almost as serious a clinical problem as 

those caused by resistant staphylococci. They assume 
critical importance in patients with low resistance and in 
patients compromised by debilitating illness. 


HOW KANTREX (INTRAMUSCULAR) MEETS THE PROBLEM: Kantrex is 
effective against many strains of Gram-negative pathogens 
that are resistant to the commonly used antibiotics.“°"*"" 
Kantrex is bactericidal, not merely bacteriostatic. It is 
rapidly absorbed after intramuscular injection, reaching 
peak blood levels in about one hour, and remains in most 
patients, in the active range for sensitive pathogens for 8 to 
12 hours. Because Kantrex is bactericidal, it often produces 
a dramatic effect even in patients with lowered resistance. 
Of the few special-use antibiotics that have been found 
effective in combating resistant Gram-negative infections, 
Kantrex has the broadest history of clinical application. 


AN UNSURPASSED SPECIAL-PURPOSE SPECTRUM: Kantrex is 
effective against a large number of resistant strains of the 
following organisms responsible for the great majority of 
life-threatening Gram-negative infections: E.coli, Aerobacter, 
Klebsiella, Proteus, and some strains of Pseudomonas. 
Kantrex is also active against Shigella and Salmonella. 
Response to Kantrex has been particularly gratifying in a 
large number of such infections that have been treated 
unsuccessfully with the other antibiotics. Because of its 
broad special-use spectrum and its bactericidal action, 
Kantrex has been suggested as the agent of choice in patients 
who clinically have Gram-negative bacteremia but for whom 
definitive bacteriological diagnosis is not yet available.”* 


CURRENT PLACE OF KANTREX AGAINST RESISTANT STAPHYLOCOCCI 
AND ENTEROCOCCI: In resistant staphylococcic infections, if for 
some reason Staphcillin may not be used, Kantrex should be 
considered among other antibiotics. In mixed infections 

due to strains of resistant staphylococci and Gram-negative 
organisms, both of which are sensitive to kanamycin, 
Kantrex may be a preferred antibiotic. Kantrex is also 
indicated in the treatment of some resistant enterococcic 
infections due to strains shown to be sensitive to kanamycin. 


INDICATIONS: Kantrex is indicated in the treatment of 
Gram-negative, staphylococcic and enterococcic infections 
due to organisms shown to be sensitive to kanamycin, 
including strains resistant to other antibiotics. These 
infections include septicemia, postoperative wound infection, 
soft tissue infection, peritonitis, and pulmonary infection. 
Kantrex is of particular value in urinary tract infections 
due to Gram-negative organisms resistant to 

other antibiotics. Especially serious is a long-standing 
pyelonephritis in a debilitated patient, for such infections 
constitute the most common source of Gram-negative 
bacteremias*””"® which may become life-threatening. 
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\ECAUTION: The major toxic effect of parenterally 

. ministered kanamycin is its action on the auditory portion 

_the eighth nerve. To minimize the risk of ototoxicity, the 

ily dose of 15 mg./kg. should not be exceeded nor 

ould the duration of therapy be prolonged. The drug 

ould be used with caution in reduced dosage in patients 
ith impaired renal function to avoid excessively high 

‘ood levels. Evidence of renal irritation frequently occurs 
uring therapy, but this effect appears to be reversible on 

--ssation of therapy and is not necessarily an indication for 

, ithdrawing the drug if the patient’s infection is responding. 


Oo. 


aA 


° here have been no reports of blood dyscrasias or other 
hematologic disorders, no liver toxicity. 


TWO SPECIAL-PURPOSE ANTIBIOTICS: Bristol Laboratories 
provides antibiotics for the treatment of two major categories 
of resistant bacterial infection: Kantrex, for infections 
caused by Gram-negative micro-organisms resistant to 
commonly employed antibiotics; and Staphcillin, the unique 
new synthetic penicillin for the treatment of infections 

due to resistant staphylococci. Each offers the clinician an 
effective means of dealing with life-threatening situations 
in specific bacterial infections. Consult Official Package 
Circulars for complete information on dosage, administration 
and precautions for Kantrex and Staphcillin. 


SUPPLY: Kantrex Injection, 0.5 Gm. kanamycin (as sulfate) in vial 
containing 2 ml. volume; and 1.0 Gm. in vial containing 3 ml. volume. 


REFERENCES: 1. Finland, M.: New England J. Med. 263:207 (Aug. 4) 
1960. 2. Cutts, M.: Rhode Island M. J. 43:388 (June) 1960. 

3. Hannigan, C. A., et al.: J. Maine M. A. 51:77 (March) 1960. 

4, Griffith, L. J., et al.: Antibiotics & Chemother. 10:88 (Feb.) 1960. 
5. Editorial: New England J. Med. 261:1081 (Nov. 19) 1959. 

6. Bernard, L. A. and Sutton, W. C.: A.M.A. Arch. Int. Med. 105:311 
(Feb.) 1960. 7. Kirby, W. M. M. et al.:].A.M.A. 162:1 (Sept.) 1956. 
8. Bryer, M. S.: Am. J. Med. 18:782 (May) 1955. 9. Editorial: N-7» 
England J. Med. 262:578 (Mar. 17) 1960. 10. Rogers, D. E.: 

New England J. Med. 261:677 (Oct. 1) 1959. 11. Holloway, W. J. 
and Scott, E. G.: Delaware M. J. 32:314 (Aug.) 1960. 12. Finland, M. 
et al.: J.A.M.A. 170:2188 (Aug. 29) 1959. 13. Schneierson, S. S.: 
New York J. Med. 60:3426 (Nov. 1) 1960. 14. Lattimer, J. K. 

et al.: J.A.M.A. 170:938 (June 20) 1960. 15. Holloway, W. J. et al.: 
Delaware M. J. 32:49 (Feb.) 1960. 16. Bunn, P. A. and Baltch, A.: 
New England J. Med. 259:659 (Oct. 2) 1958. 17. Koota, G. M. et al.: 
New England J. Med. 263:629 (Sept. 29) 1960. 18. Finegold, S. M.: 
A.M.A. Arch. Int. Med. 104:15 (July) 1959. 


NOTE: Kantrex is also available in the form of capsules for local 

effect in gastrointestinal-tract infections, for preoperative bowel 
sterilization, and for adjunctive treatment in certain hepatic comas. 
The Capsule form is not intended for use in the treatment of systemic 
infections. See Official Package Circular for complete details. 


KANTREX* 


"A preferred antibi ic for Gram-negative tions 4 
resistant to commonly used antibiotics. 
BRISTOL 


BRISTOL LABORATORIES / Division of Bristol-Myers Co. 
Syracuse, New York 
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SPECTRUM 
CHART OF 
BRISTOL 
ANTIBIOTICS 


TETREX® (tetracycline phosphate complex) 


SYNCILLIN® (phenethicillin) 
STAPHCILLIN® (sodium methicillin) 


KANTREX® (kanamycin sulfate) 


C. diphtheriae 


Streptococci 


Enterococci e 


Pneumococci 


Staphylococci 


Gram-Pos. Bacteria 


Clostridium sp. 


Gonococci 


Meningococci 


H. influenzae 


H. pertussis 


K. pneumoniae 


A. aerogenes 


E. coli 


B. proteus 


Gram-Neg. Bacteria 
elelelele 


Pseudomonas 


Brucella 


Salmonella 


Shigella a 


R. akari 


R. prowazekii 


R. typhi 


R. rickettsii 


Rickettsia 


R. tsutsugamushi 


R. burneti 


Lymphogranuloma 


Psittacosis 


E. histolytica e 


Protozoa | Viruses 


*recommended for those staphylococci resist- 
ant to other penicillins 


Since not all strains of the micro- 
organisms listed may be sensitive 
to a particular antibiotic, clinical 
therapy should be guided by in 
vitro antibiotic sensitivity tests 
whenever possible. 
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capable of producing 
ults*comparable to th 


progesterone and has th 
valuable in m 


mg. daily 
ifth day of the cycle, ending the twenty-tl 
Allow five days for withdraw bleeding 


ice daily for five days, 
-eighth week. 
—10 mg. once 
twice daily starting in pre-ovulatory phase, ending 
twentieth to the twenty-third day, Endometriosis — 
reatment extends 6 to 9 months. Initially give 10 mg. 
'-2.weeks, increased by 10 mg. ery 2 weeks up fo 20 to 30 mg. 
y. Pregnancy test—10 mg. daily { for 3 days in nonpregnant w 
ill produce withdrawal 1 within 2 to 4 days after cessation 
Mascul of the female fetus has be 
effects such as transient lethargy and 


alntain a more stable ) 
= 19-nortestosterone, 5-mg. scored 4 
tablets. Indications: Progestatio 
deficiencies. Dosage (assuming 
ind cate Ans ge. Development of hirsuti n, chan 


DV-22E. 
RGICAL LIGH 


©), course the ultimate reason is for better visibility . . . 
under cooler operative conditions. However, another factor affects the 
surgeon's preference . . . bis confidence in the integrity of Amsco lighting research. 
For years, knowledgeable surgeons the world over have looked to Amsco’s 
proved ‘‘dual video”’ principles for more effective surgical illumination. 


The twin reflectors 


a Sa Sel feat ght” DV-22E accepts this challenge of continued trust. It is a surgical light of 

for every procedure. abundant color-corrected, cool illumination.Two highly efficient polished reflectors 

permit excellent shadow reduction. Each may be guided easily, smoothly 

, ar by the surgeon or his nurse along strong, 9-foot extruded aluminum tracks. 

Whatever the procedure, DV-22E will fulfill every operative lighting need. 
For your copy of ‘‘Licutinc ror THE Hospitat;” write for LC-122. 


The most trusted name in Surgical Lighting ~ 
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and delivery! 
reduces narcotic requirements permits substantial 
and incidence of narcotic- reduction in meperidine 
well-being® induced respiratory depression; __ or other narcotics with rare - 
- helps control nausea and _ incidence of hypotension, Sa 
Pfizer vomiting; shortens stay in respiratory depression, or aS 
PRIZER recovery room! other untoward effects; 
vision, 
Chas: Phiser @ | relaxes skeletal and 
Brooklyn 6, New York smooths recovery; helps 


control emesis}:2 


...and when administered postpartum or after surgery, VISTARIL 
maintains tranquility and helps control nausea and vomiting 


repartum/preoperative state 
or 
PARENTERAL SOLUTION 
thins 
well-to srated, general-use tranquilizer with 
_ specific antiemetic and narcotic-sparing qualities 
it 
te 
| VISTARIL prepartum... | VISTARIL 
allays apprehension and fear  allaysanxietyandfear 
ithout impairing ability without depression of vital 


‘N BRIEF 


JISTARIL Parenteral Solution is hy- 
droxyzine hydrochloride. 
‘Jsed preoperatively and postpartum, 
ISTARIL controls anxiety and fear, helps 
orevent emesis and smooths recovery. By 
-educing narcotic requirements substan- 
‘ially, VISTARIL helps to avoid narcotic- 
nduced respiratory depression and hypo- 
ension. VISTARIL’s calming effect usually 
does not impair discrimination, and is ac- 
‘»ompanied by direct and secondary muscle 
relaxation. No toxicity has been reported 
with VISTARIL, and it has a remarkable 
record of freedom from adverse reactions. 


INDICATIONS: In addition to pre- and 
postpartum and pre- and postoperative 
tension and emesis, VISTARIL is clinically 
effective in other anxiety and tension 
states, senility, anxiety associated with 
various disease states, alcoholism, certain 
functional arrhythmias, and pediatric 
behavior problems. 


ADMINISTRATION AND DOSAGE: visTARIL 
dosage varies with the state and response 
of each patient, rather than with weight, 
and should therefore be individualized by 
the physician for optimum results. The 
usual dosage in prepartum and preopera- 
tive sedation is 25-50 mg. I.M. or I.V. q. 
4h., p.r.n. Orally, up to 400 mg. per day 
in divided doses. 


SIDE EFFECTS: Drowsiness may occur 
in some patients; if so, it is usually transi- 
tory, disappearing within a few days of 
continued therapy or upon reduction of 
dosage. Dryness of mouth may be encoun- 
tered at higher doses. 


PRECAUTIONS: The potentiating action 
of hydroxyzine should be taken into ac- 
count when the drug is used in conjunc- 
tion with central nervous system depres- 
sants. Do not exceed 1 cc. per minute I.V. 
Do not give over 100 mg. per dose I.V. 
Parenteral therapy is usually for 24-48 
hours, except when, in the judgment of 
the physician, longer-term therapy by this 
route is desirable. 


SUPPLIED: VISTARIL Parenteral Solu- 
tion (hydroxyzine hydrochloride) —10 ce. 
vials, 25 mg. per cc.; 2 cc. ampules, 50 mg. 
per cc. VISTARIL Capsules (hydroxyzine 
pamoate) —25, 50, and 100 mg. VISTARIL 
Oral Suspension (hydroxyzine pamoate) — 
25 mg. per 5 cc. teaspoonful. 


More detailed professional information 
available on request. 


happy mother, chee 


because their physician 

has kept the twins 

well nourished, healthy, and 
frez from diaper rash 


OINTMENT 


Protects against irritation of 
urine and excrement; markedly 
inhibits ammonia-producing 
bacteria; soothes, lubricates, 
stimulates healing. 


For SAMPLES of Desitin Ointment, pioneer 
exiernal cod liver oil therapy, write... 

DESITIN cuemicat company 
812 Branch Avenue, Providence 4, R. I. 


also available: 


DESITIN HC OINTMENT with Hydrocortisone 
(4% or 1% Hydrocortisone) 


anti-inflammatory, antipruritic steroid en- 
hanced by the soothing, healing Desitin for- 
mula to control inflamed, itchy, eczematous 
and allergic skin conditions. 


NOW! 31% PRICE REDUCTION ON 
DESITIN HC OINTMENT WITH HYDROCORTISONE 1% 
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for the 
tense 
and anxious 
patient... 


the only sustained-release tranquilizer 
that does not cause autonomic side reactions 


* SAFE, CONTINUOUS RELIEF of anxiety and tension for 12 hours with 
just one capsule—without causing autonomic side reactions and without 
impairing mental acuity, motor control or normal behavior. 


ECONOMICAL for the patient—daily cost is only a dime or so more than 
for barbiturates. 


Meprospan:400 


Usual dosage: One capsule at breakfast lasts all day; one capsule with evening meal lasts all night. 


Available: Meprospan-400, each blue-topped capsule contains 400 mg. Miltown (meprobamate). Meprospan-200, 
each yellow-topped capsule contains 200 mg. Miltown (meprobamate). Both potencies in bottles of 30. 


“WALLACE LABORATORIES / Cranbury, N. J. 


CME-4243 


4 
i 
| 
4 
ace 400 mg. meprobamate (Miltown®) sustained-release capsules 


Uncomplicated Compression Fractures and/or 
Kummell’s Disease 


Osteoporosis, with or without compression frac- 
tures 


Marie Strumpell’s Arthritis of the spine 
Adolescent Epiphysitis (Scheurmann’s Disease) 


A. Standard Hyper 

B. The Post Lumbo-Sacral Fusion Model 

RIGID — ADJUSTABLE — LIGHT WEIGHT — WASHABLE 
You are also invited to inquire about: 


@ The EXTENSION-FLEXION Collar 

@ The MYO-VENT Collar 

@ The CER-VENT Collar (Extension & Flexion Models) 
@ The MYO-CERVICAL Collar 

Catalogs, Reprints and Measuring Charts Upon Request 


* FLORIDA BRACE CORP. 


601 WEBSTER AVENUE «>» POST OFFICE BOX 1366 
WINTER PARK 1, FLORIDA, TELEPHONE Midway 4-2650 
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Menopausal distress: a syndrome involving all three levels of the autonomic nervous system 


disorders of the 
menopause € a 


SPACETA BS® 
stabilizes the entire autonomic nervous system 


(without disturbing endocrine balance} 


CORTICAL 
LEVEL: 
Bellergal relieves 
anxiety, irritability, 
insomnia, headache, 
excessive fatigability 


SYMPATHETIC 
LEVEL: 

Bellergal relieves 
hot flashes, 
palpitations, 
tachycardia, 
tremor, sweats 


PARASYMPATHETIC ¥ 
LEVEL 
Bellergal relieves 
nausea, hypersalivation, 
faintness 


Ps 


SANDOZ 


BELLERGAL SPACETABS —Bellafoline 0.2 mg., 
ergotamine tartrate 0.6 mg., phenobarbital 
40.0 mg. Warning: May be habit forming. 
(Color: Granular pattern of green, apricot 

and lemon yellow; compressed.) 

Dosage: 1 in the morning, and 1 in the evening. 


BELLERGAL TABLETS — Bellafoline 0.1 mg., 
ergotamine tartrate 0.3 mg., phenobarbital 
20.0 mg. Warning: May be habit forming. 
(Color: Rose beige, sugar-coated.) 

Dosage: 3 to 4 daily. In more resistant cases 
dosage begins with 6 tablets daily 

and is slowly reduced. 
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GRAFTS ADDITION 
BARD 


Dacron seamless arterial grafts and aortic 
bifurcations are made to the precise specifications 
of Michael E. DeBakey, M.D., and members 


of the Department of Surgery, Baylor University ; 
by the U.S. Catheter & Instrument Corp. 


With these Dacron grafts and our present line 
of Teflon grafts, C. R. Bard now provides the 
most comprehensive line of vascular prostheses 
ever, offering the surgeon one source for the widest 
range of types and sizes...immediately available R B A R D | N C 
through leading surgical/hospital suppliers. MURRAY HILL, Nid. 


For clinical references and technical data, request 
C. R. Bard catalog supplements Teflon 3-R and Dacron 10 


INTEGRITY 
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The Milibis® vaginal suppository 
is soft and pliant as a tampon. It offers 

proved therapeutic action* in an exceptional 

vehicle. The suppository is clean, odorless and 
non-staining. The course of treatment of vaginitis 
(trichomonal, bacterial and monilial) with Milibis is short 
—only 10 suppositories in most cases. Milibis® vaginal suppositories 
are supplied in boxes of 10 with applicator. 


*97 per cent effective in a study of 564 cases; 
94 per cent effective in a study of 510 cases. 


LABORATORIES 
New York 18, N. Y. 
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Our proudest achievement in 
One-Quarter Century of medical 
electronic leadership 


BRILLIANT IN PERFORMANCE with features such as a 
four tube separately rectified cutting circuit; new 


damped coagulation circuit for extraordinarily precise - 


coagulation; settings for either circuit separately, with 
no chance for blend; setting for blend when desired; 
both visual and audible signals of current selection. 
@ SPACE SAVING COMPACTNESS to bring new freedém 
of movement into the surgery. .The new ELECTRO- 
SECTILIS takes up less than 14 the space and is less 
than 14 the weight of any other major electrosurgical 
unit! Yet, it provides more power, versatility and ex- 
quisite surgical performance than the largest and most 
expensive. &@ THE LOWEST PRICE of any major unit. 
All of the engineering, manufacturing and actual oper- 
ating room experience gained’ in one-quarter century 


have combined to produce a unit which can be sold at ~ 


a lower price than any other currently on the market, 
with such ruggedness and dependability it has a full 
FIVE YEAR GUARANTEE. 


CHOICE OF SPACE-SAVING MOUNTINGS 


The new ELECTROSECTILIS can be ceiling 
mounted with special new mount as shown, or 
can be used on the compact, mobile, locking sub- 
cabinet, or canbe built-in wall to architect's 
specification. 


THE BIRTCHER CORPORATION Department SGO-1261 
4371 Valley Boulevard, Los Angeles 32, California 


#974 


FOR DETAILED DESCRIPTIVES PLUS A FULL-SIZE PICTURE OF THE NEW ELECTRO- 
SECTILIS WRITE TO MR. DONALD HUNT,) ELECTROSURGERY DIVISION MANAGER 


FIRST 
NEW 
ELECTROSURGICAL 
UNIT IN.15 YEARS 
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